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Introduction  

The  primary  objectives  of  wilderness  recreation  man- 
agement are  to  protect  natural  conditions  and  to 
provide  opportunities  for  solitude  or  primitive  and 
unconfined  recreational  experiences.  In  wilderness, 
management  presence  and  human  impacts  on  natural 
ecosystems  will,  ideally,  be  negligible,  and  encounters 
between  different  groups  of  people  will  be  infrequent 
(Hendee  and  others  1990).  This  ideal  is  difficult  to 
achieve  anywhere,  but  particularly  at  popular  desti- 
nation areas  within  wilderness.  Attractive  destina- 
tions short  distances  from  trailheads,  tend  to  be  heavily 
used  by  recreationists,  particularly  if  the  trailheads 
are  close  to  large  metropolitan  areas.  Recreation  im- 
pacts are  often  severe  and  widespread,  encounters 
with  other  groups  occur  frequently,  and  the  evidence 
of  management  is  readily  apparent. 

Managers  of  high-use  destination  areas  have 
struggled  for  years  over  how  best  to  manage  these 
areas  (Hendee  and  others  1990;  Snyder  1966),  and  in 
many  places,  they  have  done  little  to  deal  with  prob- 
lems. Many  are  reluctant  to  regulate  use;  they  feel 
they  cannot  afford  to  administer  and  enforce  regula- 
tions. As  a  result,  such  areas  continue  to  provide 
recreational  opportunities  for  large  numbers  of  people, 
but  they  may  not  meet  visitor's  definitions  of  high- 
quality  wilderness. 

In  other  places,  managers  have  decided  that  condi- 
tions are  unacceptable  and  have  directly  attacked  one 
cause  of  the  problem — too  many  people — by  reducing 
or  limiting  amount  of  use  (Hendee  and  others  1990; 
Stankey  1979).  Many  of  the  destinations  where  this 
action  has  been  taken  have  benefited;  for  example, 
impacts  have  been  limited,  as  have  encounters  between 
groups  of  visitors.  This  approach,  however,  has  several 
costs.  First,  access  is  denied  to  many  people  who  want 
to  visit  the  area.  Second,  many  of  the  people  who  are 
denied  access  go  elsewhere  and  contribute  to  problems 
in  other  wildernesses  or  on  nonwildemess  lands. 


Management  responses  to  problems  at  high-use 
destinations  are  determined  to  a  great  extent  by  agency 
policy  and  tradition  (Fish  and  Bury  1981).  National 
Park  Service  wilderness  managers  are  much  more 
likely  to  adopt  a  regulatory  management  program 
than  managers  of  other  agencies .  Considerable  varia- 
tion in  response  appears  to  result  from  personal  opin- 
ion and,  in  almost  all  cases,  actions  are  taken  without 
much  pre-existing  data  on  the  nature  and  extent  of  the 
problems  being  attacked. 

Decisions  about  management  of  high-use  destina- 
tions should  be  based  on  a  thorough  understanding  of 
levels  of  human  impact  in  the  area  and  the  effects  on 
visitors  of  conditions  and  of  management  responses  to 
those  conditions.  Various  management  options  should 
be  considered  regarding  the  improvements  they  might 
bring  about  and  the  costs  of  those  actions — denied 
access,  displacement  of  use  and  impact,  and  manage- 
ment obtrusiveness.  Managers  need  to  answer  such 
questions  as: 

1.  How  crowded  are  these  places? 

2.  How  do  visitors  feel  about  current  visitor  encoun- 
ter levels  or  about  management  attempts  to  reduce 
them? 

3.  How  severe  are  recreation  impacts? 

4 .  How  do  visitors  feel  about  current  impact  levels  or 
about  management  attempts  to  reduce  impacts? 

5.  How  is  the  severity  of  problems  changing  over 
time? 

6.  Which  management  approaches  are  visitors  most 
likely  to  support? 

7.  Which  management  approaches  are  most  likely 
to  benefit  visitors  and  resources  of  these  destination 
areas  and  surrounding  wilderness  lands? 

To  develop  further  insight  into  these  questions,  we 
studied  six  high-use  destination  areas  in  three  wilder- 
nesses on  National  Forests  in  Oregon  and  Washington. 
Our  objectives  were  to  use  a  case  study  approach  to: 
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1.  Describe  the  current  resource  and  social  condi- 
tions of  high-use  destinations. 

2.  Better  understand  the  visitors  to  high-use  desti- 
nations— who  they  are,  their  response  to  what  they 
encounter,  and  their  management  preferences. 

3.  On  the  basis  of  this  information,  explore  the  pros 
and  cons  of  some  of  the  divergent  management  ap- 
proaches that  might  be  taken. 

Study  Sites  and  Methods  

During  1991  and  1992,  we  studied  six  high-use 
destinations  within  wildernesses  located  in  the  Cas- 
cade Mountains  of  western  Oregon  and  Washington: 
the  Snow  Lake,  Rachel  Lake,  and  Rampart  Lakes 
areas  in  the  Alpine  Lakes  Wilderness;  Marion  Lake  in 
the  Mount  Jefferson  Wilderness;  and  Green  Lakes 
and  the  Sunshine-Obsidian  Falls  area  in  the  Three 
Sisters  Wilderness  (fig.  1  and  2).  All  three  of  these 
wildernesses  are  relatively  large;  Mount  Jefferson  is 
about  43,000  ha.  Three  Sisters  is  115,000  ha,  and 
Alpine  Lakes  is  159,000  ha.  The  Alpine  Lakes  is  the 
most  heavily  used  wilderness  in  Washington;  Mount 
Jefferson  and  Three  Sisters  are  among  the  most  heavily 
used  wildernesses  in  Oregon. 

In  each  area,  we  conducted  three  related  studies. 
First,  we  quantified  physical  recreation  impacts  in  the 
area.  Second,  we  quantified  encounter  rates  as  an 
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Figure  1 — Location  of  the  Snow  Lake  and 
Rachel-Rampart  Lakes  destination  areas 
within  the  Alpine  Lakes  Wilderness,  WA. 


Figure  2 — Location  of  the  Marion  Lake 
destination  area  within  the  Mount  Jefferson 
Wilderness  and  the  Sunshine-Obsidian  Falls 
and  Green  Lakes  destination  areas  within  the 
Three  Sisters  Wilderness,  OR. 


indicator  of  potential  social  impact  problems.  Third, 
we  conducted  exit  interviews  with  visitors  to  under- 
stand their  responses  to  conditions  in  these  areas. 

Recreation  Impacts 

Methods  were  designed  to  rapidly  quantify  the  areal 
extent  and  degree  of  impact  caused  by  recreation.  We 
evaluated  system  trails  maintained  by  the  Forest 
Service,  social  trails  (user-created),  campsites,  and 
disturbed  lakeshore.  We  also  quantified  the  extent  of 
restoration  activities  on  trails  and  campsites. 

The  total  length  of  system  trails  was  measured  and 
five  potential  types  of  trail  problems  were  identified: 
root  exposure,  incision,  braiding,  excessive  width,  and 
muddiness .  Whenever  trail  segments  with  any  of  these 
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problems  were  encountered,  the  length  of  that  seg- 
ment was  measured.  Root  exposure  was  considered  a 
problem  if  the  roots  were  loose  on  the  surface,  had  soil 
excavated  from  beneath  them,  or  if  the  likelihood  of 
stumbling  over  them  was  great.  Trails  were  consid- 
ered to  be  incised  if  the  tread  was  greater  than  25  cm 
below  the  outslope  edge  of  the  trail.  Trails  were  braided 
if  there  was  more  than  one  adjacent,  parallel  tread. 
Trails  were  considered  excessively  wide  if  the  width  of 
the  tread  exceeded  1.5  m.  Finally,  trails  were  consid- 
ered muddy  if  they  remained  muddy  through  mid- 
summer dry  spells.  From  these  data,  the  length  and 
proportion  of  system  trails  with  "problems"  were  calcu- 
lated. Using  an  estimate  of  mean  trail  width,  it  was 
also  possible  to  estimate  the  disturbed  and  bare  area 
associated  with  system  trails. 

All  social  trails  were  mapped  and  classified  accord- 
ing to  level  of  disturbance.  The  length  of  trail  segments 
in  each  of  three  condition  classes  was  measured.  Class  1 
trails  are  disturbed  but  retain  at  least  20  percent 
vegetation  cover.  Class  2  trails  have  less  than  20 
percent  vegetation  cover  but  are  less  than  0.5  m  wide. 
Class  3  trails  have  less  than  20  percent  vegetation 
cover  and  are  more  than  0.5  m  wide.  Using  an  estimate 
of  mean  trail  width,  we  estimated  the  disturbed  and 
bare  area  associated  with  the  social  trail  system. 

In  some  places,  system  trails  and  social  trails  have 
been  closed  to  use.  We  measured  the  length  of  these 
closed  trail  segments  and  described  the  actions  that 
had  been  taken  to  keep  use  off  the  trails  and  promote 
recovery. 

All  places  obviously  disturbed  by  camping  were 
located,  regardless  of  whether  camping  is  currently 
allowed  or  whether  they  have  been  closed  to  camping 
and  then  revegetated.  At  each  campsite  we  estimated 
the  disturbed  area  and  the  barren  area.  In  contrast  to 
the  barren  area,  disturbed  portions  of  the  campsite 
retain  some  vegetation  cover.  Area  was  estimated  by 
considering  the  site  to  approximate  some  combination 
of  geometric  shapes  (rectangles,  triangles,  or  circles) 
and  pacing  the  appropriate  dimensions.  Within  camp- 
site boundaries,  all  trees  greater  than  1.5  m  tall  were 
counted  and  noted  to  be  either  damaged  or  not.  Dam- 
aged trees  were  those  that  had  been  felled  or  that  had 
obvious  scars  or  large  cut  branches.  Finally,  the  num- 
ber of  fire  scars  (fire  rings  or  places  where  fires  have 
obviously  been  built)  were  counted. 

A  condition  class  was  calculated  for  each  campsite  to 
provide  a  single  indicator  of  overall  campsite  impact. 
Three  categories  were  defined  for  each  of  four  impact 
parameters:  tree  damage,  camp  area,  bare  area,  and 
number  of  fire  rings  and  scars.  Categories  for  tree 
damage  were:  ( 1)  no  more  than  broken  branches,  (2)  one 
to  eight  scarred  trees  or  one  to  three  badly  scarred  or 
felled  trees,  and  (3)  more  than  eight  scarred  trees  or 


more  than  three  badly  scarred  or  felled  trees.  Catego- 
ries for  camp  area  were:  (1)  less  than  50  m^,  (2)  50  to 
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100  m  ,  and  (3)  more  than  100  m  .  Categories  for  bare 
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areawere:(l)lessthan30m  ,(2)30to60m  ,and(3)more 
than  60  m^.  Categories  for  fire  rings  and  scars  were:  ( 1)  no 
fire  ring  and  no  more  than  one  fire  scar,  (2)  one  fire  ring 
but  no  more  than  two  fire  scars,  and  (3)  more  than  one 
fire  ring  or  more  than  two  fire  scars. 

Campsites  were  assigned  a  condition  class  of  1  (low 
impact)  if  the  mean  rating  for  these  four  parameters 
was  1.5  or  less,  a  class  of  2  (moderate  impact)  if  the 
mean  was  between  1.5  and  2.25,  and  a  class  of  3  (high 
impact)  if  the  mean  was  greater  than  2.25.  These 
classes,  while  reflecting  subjective  decisions  about 
which  impacts  to  include  and  their  relative  impor- 
tance, provide  a  simple,  integrative  means  of  distin- 
guishing between  more  and  less  impacted  campsites. 

These  data  provide  a  quantification  of  the  total  area 
disturbed  by  camping,  total  barren  area,  total  number 
of  damaged  and  felled  trees,  and  total  number  of 
campfire  scars,  as  well  as  mean  campsite  condition 
and  the  proportion  of  sites  with  different  levels  of 
impact.  We  also  noted  whether  sites  were  currently 
available  for  camping  or  closed  to  further  use.  For  sites 
that  were  closed,  we  noted  the  actions  that  had  been 
taken  to  keep  people  off  the  site  and  to  promote 
revegetation. 

By  summing  the  area  disturbed  along  system  trails, 
social  trails,  and  at  campsites,  a  total  area  of  distur- 
bance was  calculated.  A  total  barren  area  was  calcu- 
lated in  a  similar  manner.  Both  disturbed  area  and 
barren  area  were  then  expressed  as  a  proportion  of  the 
total  land  area  of  the  destination.  The  destination  area 
was  generally  defined  as  the  basin  within  which  the 
destination  lakes  sit.  In  the  case  of  the  Sunshine- 
Obsidian  area,  the  destination  was  defined  as  the  area 
within  and  immediately  upslope  of  the  trail  loop.  The 
surface  area  of  the  lakes  was  subtracted  from  total 
area  to  obtain  the  total  land  area  of  the  destination. 

Finally,  we  walked  the  accessible  portions  of 
lakeshores  and  measured  the  linear  length  of  shore- 
line obviously  disturbed  by  human  activities.  The 
primary  evidence  of  shoreline  disturbance  was  vegeta- 
tion impact  (reduced  density  or  stature)  and  shoreline 
erosion  caused  by  human  or  stock  trampling.  Total 
shoreline  length  was  estimated  from  topographic  maps, 
which  allowed  us  to  express  shoreline  disturbance 
caused  by  recreational  activities  as  a  proportion  of  the 
total  shoreline. 

Social  Impacts 

Various  methods  were  used  to  assess  encounter 
levels.  In  all  areas,  exiting  visitors  were  given  a  brief 
questionnaire  to  fill  out.  Details  on  sampling  method- 
ology are  given  in  the  following  section  on  the  visitor 


3 


survey.  At  Alpine  Lakes,  visitors  were  asked  how 
many  other  groups  they  encountered  on  the  trail  and 
at  the  lake.  Visitors  were  asked  how  many  other 
groups  they  came  within  speaking  distance  of,  as  well 
as  how  many  other  groups  they  saw  but  did  not  come 
within  speaking  distance  of.  These  two  estimates  have 
been  combined  into  a  definition  of  an  encounter,  which 
implies  seeing  the  other  groups,  regardless  of  whether 
they  were  within  speaking  distance. 

Estimates  were  for  encounters  during  the  entire 
trip,  which  occurred  in  1  day  for  day  visitors  and  over 
multiple  days  for  overnight  visitors.  In  the  Oregon 
areas,  visitors  were  also  asked  how  many  other  groups 
they  saw.  Here,  however,  estimates  were  for  encoun- 
ters during  a  single  day — a  round  trip  for  day  users 
and  an  exiting  day  for  overnighters.  Consequently, 
reported  encounters  are  usually  much  lower  for  over- 
night visitors  than  for  day  visitors  in  the  Oregon  areas. 
In  all  areas,  overnight  visitors  were  asked  how  many 
other  groups  were  camped  within  sight  or  sound  of 
their  camp. 

Independent  estimates  of  encounters  were  made  by 
trained  observers  at  Alpine  Lakes.  The  trained  ob- 
servers followed  selected  groups  at  a  comfortable  dis- 
tance along  the  trail  and  around  the  destination  lake, 
without  intruding  or  making  themselves  obvious  to 
the  groups  they  were  following.  They  recorded  the 
number  of  groups  that  were  encountered  by  the  group 
being  observed.  Observations  at  the  lake  lasted  for  30 
minutes.  Campsite  encounters  were  assessed  by  re- 
cording (1)  the  intervisibility  of  sites,  (2)  the  ability  for 
groups  in  adjacent  sites  that  were  not  intervisible  to 
hear  each  other,  and  (3)  which  campsites  were  occu- 
pied each  night.  The  number  of  campsite  encounters 
recorded  for  a  group  was  the  number  of  occupied 
campsites  that  were  visible  or  within  hearing  distance 
from  their  site. 

Independent  estimates  of  encounters  were  made  by 
wilderness  rangers  in  the  Oregon  wildernesses.  Rang- 
ers kept  records  of  the  number  of  groups  they  encoun- 
tered while  hiking  the  trails  during  1  day.  Campsite 
encounters  were  recorded  using  the  same  approach  as 
in  the  Alpine  Lakes. 

Visitor  Survey 

Visitors  were  surveyed  onsite.  This  was  considered 
preferable  to  mailback  surveys  because  of  the  large 
numbers  of  day  users  and  our  interest  in  accurate 
recall.  Consequently,  interviewers  contacted  the  first 
two  members  of  each  group  as  they  exited  at  the 
trailhead  and  asked  them  to  fill  out  a  short,  10-minute 
questionnaire.  Almost  all  individuals  agreed. 

At  Alpine  Lakes,  sampling  was  conducted  on  one 
weekend  and  one  3-day  sequence  of  weekdays  each 
month  from  mid-July  to  mid-September.  This  amounted 


to  15  total  sampling  days  in  each  location.  At  Green 
Lakes  and  the  Sunshine-Obsidian  area,  sampling  was 
conducted  on  randomly  selected  days,  stratified  by 
weekdays  and  weekends  or  holidays.  There  were  a 
total  of  23  sampling  days  at  Green  Lakes  and  29 
sampling  days  at  Sunshine-Obsidian.  The  Marion 
Lake  sample  was  a  convenience  sample,  consisting  of 
6  weekday  and  9  weekend  days.  The  usable  sample 
size  was  591  visitors  at  Snow  Lake,  144  visitors  at 
Rachel  Lake,  60  visitors  at  Rampart  Lakes,  465  visi- 
tors at  Green  Lakes,  361  visitors  at  Marion  Lake,  and 
334  visitors  at  the  Sunshine-Obsidian  Falls  area. 
Although  the  proportion  varied  substantially  between 
destination  areas,  68  percent  of  the  visitors  surveyed 
were  day  visitors. 

Descriptions  of  Destination  Areas  

Snow  Lal<e 

The  Snow  Lake  trailhead  is  at  the  end  of  a  paved 
road  less  than  2  km  off  Interstate  90,  close  to  the  crest 
of  the  Cascade  Mountains  at  Snoqualmie  Pass.  It  is 
about  a  1-hour  drive  for  the  iVi  million  people  living  in 
the  Seattle  metropolitan  area.  Snow  Lake  (fig.  3)  is 
about  5  km  from  the  trailhead  on  a  well-graded  trail 
with  an  elevation  gain  of  about  350  m.  In  1994,  more 
than  8,000  groups  used  the  Snow  Lake  trail;  about  90 
percent  were  day  visitors.  Most  use  and  the  resultant 
impact  was  focused  on  the  system  trail  that  accesses 
the  lake  and  the  southeastern  portion  of  the  lake  (fig.  4). 
Rugged  topography  makes  much  of  the  lakeshore 
relatively  inaccessible. 

Snow  Lake  has  been  a  focus  of  wilderness  manage- 
ment activities  for  decades.  Problems  with  heavy  use 
have  been  dealt  with  through  education,  regulation, 
ranger  patrol,  and  an  intensive  site  restoration  pro- 
gram. Bulletin  boards  are  posted  at  the  trailhead  and 
close  to  the  lake.  The  primary  regulation  in  effect  in 
1991  and  1992  was  a  prohibition  on  campfires.  Visitors 
were  encouraged  to  use  certain  trails  and  to  camp  on 
one  of  three  designated  campsites,  although  camping 
was  allowed  almost  anywhere,  including  47  other 
campsites  around  the  lake  basin.  Preferred  trails  and 
campsites  were  noted  on  the  lakeside  bulletin  board, 
as  was  the  location  of  a  toilet  (table  1).  Since  our 
studies  were  conducted,  permits  have  been  required 
for  all  visitors,  but  the  number  of  permits  issued  is  not 
limited. 

Twenty  trail  segments  were  closed,  although  only 
two  segments  were  being  actively  revegetated  (table  2). 
Eleven  campsites  were  closed,  of  which  seven  were 
being  revegetated.  Sixty  signs  and  150  m  of  string, 
used  to  keep  people  off  closed  sites,  provided  abundant 
evidence  of  intensive  management  at  the  southeast- 
ern end  of  the  lake  (fig.  5). 
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Figure  3 — Snow  Lake  is  a  highly  scenic 
attraction  readily  accessible  to  millions  of 
people  living  in  the  Seattle  metropolitan  area. 


Rachel  Lake 

The  Rachel  Lake  trailhead  is  at  the  end  of  a  gravel 
road  less  than  15  km  off  Interstate  90,  about  15  km 
east  of  Snoqualmie  Pass.  This  is  about  a  90  minute 
drive  for  Seattle  residents.  Rachel  Lake  is  about  7  km 


^  To  Trailhead 


Figure  4 — System  trails,  social  trails,  and 
campsites  at  Snow  Lake.  Some  of  the  social 
trails  and  campsites  are  closed  to  use. 


from  the  trailhead  on  a  minimally  constructed  trail 
that  rises  gradually  for  the  first  5  km  and  then  climbs 
steeply  to  the  lake.  Total  elevation  gain  is  about  500  m, 
with  most  of  that  in  the  last  2  km.  In  1994,  about  1,650 
groups  used  the  trail  to  Rachel  Lake.  About  80  percent 
of  these  visitors  were  day  visitors. 

At  Rachel  Lake,  use  and  impacts  were  concentrated 
at  the  northeastern  portion  of  the  lake  (fig.  6).  Evi- 
dence of  management  activities  is  limited,  confined 
primarily  to  wooden  signs  (stakes  with  a  red  line 
through  a  boot  print)  on  closed  social  trails  (table  2). 
The  primary  user  regulation  in  1991  and  1992  was  a 
prohibition  on  campfires.  Currently,  permits  are  re- 
quired for  all  visitors  but  not  limited  in  number. 

Rampart  Lakes 

Rampart  Lakes  is  1.5  km  and  a  150  m  climb  beyond 
Rachel  Lake.  In  1991,  29  percent  of  the  visitors  who 
reached  Rachel  Lake  continued  on  to  Rampart  Lakes. 
If  this  proportion  is  still  valid,  about  350  to  450  groups 


Table  1 — Regulations  and  facilities  within  destination  areas  in  1991  to  1992. 

Snow  Rachel  Rampart  Marion  Sunshine-  Green 
Lake         Lake        Lakes        Lake      Obsidian  Lakes 


Regulations 


Campfires  prohibited 

Yes 

Yes 

Yes 

No 

Yes 

No 

Campfires  prohibited  in  some  places 

Yes 

Yes 

No  camping  zones 

No 

No 

No 

Yes 

Yes 

No 

Within-area  signs 

No  campfires 

Yes 

No 

No 

Yes 

Yes 

Yes 

Informational  bulletin  board 

Yes 

No 

No 

Yes 

No 

No 

Toilet  provided 

Yes 

No 

Yes 

Yes 

No 

No 

Recommended  campsites 

Yes 

No 

No 

No 

No 

No 
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Table  2 — Extent  of  trail  and  campsite  closures  in  1991  to  1992. 

Snow  Rachel  Rampart  Marion  Sunshine-  Green 
Lake        Lake        Lakes        Lake      Obsidian  Lakes 


Trail  closures 


Number  of  trails 

20 

25 

57 

0 

1 

0 

Length  of  trails  (m) 
Signs  (number)^ 
Length  of  string^  (m) 

435 

365 

578 

0 

250 

0 

20 

42 

133 

0 

0 

0 

30 

0 

108 

0 

0 

0 

Revegetated  segments  (number) 

2 

0 

0 

0 

1 

0 

Campsite  closures 

Closed  sites  (number) 

11 

0 

0 

16 

98 

6 

Posted  sites  (number) 

11 

0 

0 

0 

9 

6 

Revegetated  sites  (number) 

7 

0 

0 

6 

4 

0 

Closed  area  (m^) 

961 

0 

0 

5,260 

9,695 

1,357 

Revegetated  area  (m^) 

265 

0 

0 

542 

702 

0 

Signs  (number)^ 

40 

0 

0 

0 

9 

6 

Length  of  string^  (m) 

119 

0 

0 

200 

100 

200 

^Signs  with  text  or  symbols  that  ask  visitors  to  keep  off  closed  sites;  string  provides  a  symbolic  barrier 
to  entry. 


Figure  5 — Attempts  to  restore  damaged 
trails  and  campsites  are  evident  at  Snow 
Lake. 


visited  Rampart  Lakes  in  1994  (29  percent  of  the  1,650 
groups  who  used  the  Rachel  Lake  trailhead,  minus 
some  unknown  proportion  that  did  not  reach  Rachel 
Lake).  Sixty-three  percent  of  visitors  to  Rampart  Lakes 
in  1991  were  day  visitors.  Use  and  impacts  were 
widely  distributed  among  the  three  major  and  three 
minor  lakes  that  make  up  the  50  ha  Rampart  Lakes 
basin  (fig.  7).  Trail  closures  were  particularly  abim- 
dant.  In  1991, 133  wooden  signs  were  used  to  close  57 
trail  segments.  There  also  was  a  pit  toilet. 


Figure  6 — System  trails,  social  trails,  and 
campsites  at  Rachel  Lake.  Some  of  the  social 
trails  are  closed  to  use. 
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Figure  7 — System  trails,  social  trails,  and 
campsites  at  Rampart  Lakes.  Some  of  the 
social  trails  are  closed  to  use. 


Marion  Lake 

The  Marion  Lake  trailhead  is  about  100  km  east  of 
Albany  and  Salem,  OR,  at  the  end  of  a  7  km  gravel 
road.  It  is  about  a  2  hour  drive  from  Portland,  the 
largest  metropolitan  area  in  Oregon,  but  closer  to 
other  cities  in  the  Willamette  Valley.  Marion  Lake  is 
about  6  km  from  the  trailhead  on  a  well-constructed 
trail  with  an  elevation  gain  of  about  250  m.  Prior  to  the 
designation  of  the  Mount  Jefferson  Wilderness  in 
1968,  Marion  Lake  sported  a  boathouse  and  other 
structures.  It  vi^as  heavily  used  by  groups  who  carted 
boats  and  other  gear  to  the  lake  on  wheelbarrows  and 
more  elaborate  wheeled  devices .  Much  of  this  gear  was 
chained  to  trees  and  stored  over  winter. 

In  1991,  about  1,400  groups  visited  Marion  Lake; 
about  50  percent  were  day  visitors.  In  contrast  to  the 
study  areas  in  Washington,  Marion  Lake  and  the  other 
Oregon  study  areas  receive  some  stock  use,  although 
hiking  is  the  most  common  mode  of  transportation. 


Management  has  always  been  a  challenge  at  Marion 
Lake.  Early  efforts  focused  on  stopping  people  from 
using  mechanized  means  of  transporting  gear  and 
storing  gear  at  the  lake.  In  1987,  a  portion  of  the 
lakeshore  was  closed  to  camping,  and  many  cut  stumps 
were  removed  from  this  day-use  area.  In  1988,  more 
extensive  site  restoration  was  begun,  and  a  large  sign 
was  erected  where  the  trail  meets  the  lake.  Although 
impacts  were  spread  around  much  of  the  lakeshore, 
they  were  most  concentrated  at  the  two  locations 
where  trails  first  reach  the  lake  (fig.  8).  In  1991  and 
1992,  evidence  of  site  restoration  was  confined  to 
about  200  m  of  string  on  six  campsites  that  were  being 
actively  revegetated  (table  2).  In  1989,  campfires  were 
prohibited  within  30  m  of  water  and  trails.  Currently, 
permits  are  required  but  not  limited. 

Sunshine-Obsidian  Falls  Area 

The  primary  trailhead  to  the  Sunshine-Obsidian 
Falls  area  is  at  Frog  Camp  on  Highway  242,  about 
100  km  east  of  the  Eugene-Springfield  metropolitan 
area.  This  is  a  popular  subalpine  area,  without  large 
lakes  (fig.  9),  that  offers  spectacular  views  of  the  North 
and  Middle  Sisters.  The  trail  system  consists  of  a 
6.5  km  loop  around  the  Sunshine-Obsidian  Falls  area, 
accessed  by  a  6  km  trail  from  Frog  Camp.  Total 
elevation  gain  is  about  500  m. 

In  1991,  about  1,100  groups  visited  the  area;  about 
50  percent  were  day  visitors.  A  sign  located  at  the 
trailhead  explained  regulations  and  suggested  low- 
impact  practices.  Campfires  were  not  allowed  within 
one-quarter  mile  of  trails,  and  camping  was  not  al- 
lowed within  30  m  of  water  or  a  trail.  Evidence  of  site 
management  within  the  area  was  confined  to  nine 
signs  and  100  m  of  string  at  closed  campsites  (table  2), 
as  well  as  routed  wooden  signs  along  trails  stating  the 
camping  and  campfire  regulations.  Impacts  were  widely 
dispersed,  although  there  were  a  few  areas  of  concen- 
trated use  and  impact  (fig.  10).  Currently,  permits  are 
required  and  use  limits  were  implemented  in  1995. 

Green  Lakes 

The  Green  Lakes  trailhead  is  on  the  Cascade  Lakes 
Highway  about  40  km  west  of  Bend,  OR.  Green  Lakes 
is  about  7  km  from  the  trailhead  on  a  well-constructed 
trail  with  an  elevation  gain  of  about  300  m.  Three 
lakes  and  two  ponds  lie  at  the  base  of  South  Sister  in 
a  complex  mosaic  of  conifer  islands,  meadows,  and 
open  expanses  of  sand  and  pumice. 

In  1991,  about  2,300  groups  visited  Green  Lakes, 
more  than  three-quarters  of  whom  were  day  visitors. 
Permits  were  required  for  entry  into  the  area  in  1991, 
but  were  not  limited.  A  volunteer  was  at  the  trailhead 
every  day  during  the  summer  to  issue  permits  and 
provide  information.  A  bulletin  board  at  the  trailhead 
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explained  regulations  and  provided  low-impact  use 
suggestions.  Campfires  were  not  allowed  within  1  km 
of  Green  Lakes.  Signs  noting  the  campfire  prohibition 
were  posted  along  trails  1  km  from  the  lakes.  Rangers 
patrolled  the  area  on  most  days  during  the  summer, 
and  volunteers  picked  up  trash  and  removed  fire  rings 
at  least  three  times  each  year.  Impacts  were  widely 
distributed,  although  there  were  a  few  locations  with 
concentrated  impact  (fig.  11).  Evidence  of  site  man- 
agement within  the  area  was  confined  to  six  signs  and 


r  *-  ^  200  m  of  string  at  closed  campsites  (table  2). 


Figure  9 — Overview  of  the  subalpine  meadows 
and  wide  vistas  that  characterize  the  Sunshine- 
Obsidian  Falls  destination  area. 
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Figure  10 — System  trails,  social  trails,  and 
campsites  in  the  Sunshine-Obsidian  Falls 
area.  Some  of  the  trail  segments  are  closed 
and  many  of  the  campsites  are  closed  to 
overnight  use. 


Visitor  Encounter  Levels   

Encovinters  between  visitors  occurred  frequently  in 
all  areas,  although  encounter  rates  were  highly  vari- 
able spatially  and  temporally.  Encounter  rates  varied 
about  threefold  between  these  areas,  and  encounters  on 
trails  were  often  an  order  of  magnitude  more  frequent 
than  encounters  on  campsites.  Off-trail,  it  is  often 
possible  to  avoid  encounters  entirely.  Encounter  rates 
were  typically  about  three  times  higher  on  weekends 
than  on  weekdays  and,  not  surprisingly,  were  much 
higher  during  the  day  than  in  the  evening  or  night. 

Encounter  rates  reported  by  visitors  at  the  end  of 
their  trip  differed  from  those  recorded  by  trained  ob- 
servers and  wilderness  rangers.  These  three  sources  of 
data  differ  in  both  what  was  measured  and  in  precision. 
The  ideal  method  would  precisely  measure  what  visi- 
tors actually  encounter.  Of  these  methods,  trained 
observers  come  closest  to  this  ideal.  Self-reports  suffer 


from  low  precision,  unless  the  variable  of  interest  is 
visitors'  perceptions  of  what  they  encountered.  Wilder- 
ness ranger  reports  suffer  because  they  measure  what 
rangers  encovmtered — not  what  visitors  encountered. 
Although  data  from  all  three  methods  are  reported 
in  tables  3  and  4,  the  following  discussion  is  based  on 
the  most  precise  techniques — records  of  trained  observ- 
ers (at  Alpine  Lakes)  and  wilderness  rangers  (in  the 
Oregon  areas). 

The  highest  encounter  rates  were  experienced  on 
trails  during  the  weekend  by  day  visitors  to  Snow  Lake. 
Trained  observers  reported  a  mean  of  53  encounters 
with  other  groups — almost  200  people — during  the 
hike  to  and  from  Snow  Lake,  a  hike  that  typically  lasted 
2.9  hours  (table  3).  This  means  that,  on  average,  other 
groups  were  encoxmtered  every  3 . 2  minutes  on  the  trail . 
Another  10  groups  were  typically  encountered  at  the 
lake.  This  lower  number  for  lake  encounters  is  some- 
what misleading  because,  in  contrast  to  trail  encoun- 
ters, lake  encounters  often  last  a  long  time.  A  measure 


\ 

\ 


Figure  11 — System  trails,  social  trails,  and 
campsites  at  Green  Lakes.  Some  of  the  trails 
are  closed,  and  some  of  the  campsites  are 
closed  to  overnight  or  all  use. 
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Table  3 — Mean  number  of  groups  encountered  on  trails  and  at  destination  areas  on  weekends. 


Snow  Rachel  Rampart  Marion  Sunshine-  Green 
Lake        Lake       Lakes°       Lake      Obsidian  Lakes 

Trail  encounters'' 


Self  reports 

36 

21 

27 

Trained  observers 

53 

35 

4 

Lake  encounters'' 

Self  reports 

1 1 

7 

7 

Trained  observers 

10 

4 

4 

Trip  encounters^ 

Self  reports — day  users 

12 

10 

17 

Self  reports — overnight  users 

5 

9 

12 

Wilderness  rangers 

14 

12 

18 

Campsite  encounters^ 

Self  reports 

1.4 

4.1 

4.4 

1.1 

1.8 

3.2 

Trained  observers 

1.2 

1.1 

1.4 

Wilderness  rangers 

0.9 

1.9 

1.7 

^Rampart  Lakes  encounters  only  include  those  that  occurred  between  Rachel  Lake  and  Rampart'Lakes.  Anyone  visiting 
Rampart  Lakes  would  likely  experience  most  of  the  trail  encounters  experienced  by  visitors  to  Rachel  Lake.  Hence  the 
difference  between  self  reports  and  trained  observers. 

''At  Alpine  Lakes,  encounters  during  the  day  were  divided  into  those  on  the  trail  and  those  at  the  lake;  the  two  methods  used 
were  self  reports  at  the  trailhead  and  a  smaller  sample  based  on  observations  of  trained  observers.  For  overnight  users,  trail 
encounters  occurred  on  more  than  1  day.  Only  day  users  reported  lake  encounters.  Observers  only  counted  lake  encounters 
for  30  minutes. 

■^In  the  Oregon  areas,  trip  encounters  were  recorded  from  self  reports  at  the  trailhead  and  by  wilderness  rangers.  Day-user 
self  reports  should  be  equivalent  to  self-reported  trail  and  lake  encounters  at  Alpine  Lakes.  Overnight  users  only  recorded 
encounters  for  the  last  day  of  their  trip,  which  only  included  the  hike  out. 

''Number  of  other  groups  camped  within  sight  and  sound. 


Table  4 — Mean  number  of  groups  encountered  on  trails  and  at  destination  areas  on  weekdays. 

Snow  Rachel  Rampart  Marion  Sunshine-  Green 
Lake        Lake       Lakes^       Lake      Obsidian  Lakes 

Trail  encounters" 


Self  reports 

14 

11 

18 

Trained  observers 

19 

7 

2 

Lake  encounters'' 

Self  reports 

5 

4 

1 

Trained  observers 

3 

2 

1 

Trip  encounters'^ 

Self  reports — day  users 

5 

6 

11 

Self  reports — overnight  users 

3 

4 

8 

Wilderness  rangers 

6 

6 

11 

Campsite  encounters'' 

Self  reports 

0.4 

1.1 

0 

1.2 

0.5 

1.8 

Trained  observers 

1.1 

0.5 

0 

Wilderness  rangers 

1.4 

0.9 

1.6 

^Rampart  Lakes  encounters  only  include  those  that  occurred  between  Rachel  Lake  and  Rampart  Lakes.  Anyone  visiting 
Rampart  Lakes  would  likely  experience  most  of  the  trail  encounters  experienced  by  visitors  to  Rachel  Lake.  Hence  the 
difference  between  self  reports  and  trained  observers. 

''At  Alpine  Lakes,  encounters  during  the  day  were  divided  into  those  on  the  trail  and  those  at  the  lake;  the  two  methods  used 
were  self  reports  at  the  trailhead  and  a  smaller  sample  based  on  observations  of  trained  obsen/ers.  For  overnight  users,  trail 
encounters  occurred  on  more  than  1  day.  Only  day  users  reported  lake  encounters.  Observers  only  counted  lake  encounters 
for  30  minutes. 

'^In  the  Oregon  areas,  trip  encounters  were  recorded  from  self  reports  at  the  trailhead  and  by  wilderness  rangers.  Day-user 
self  reports  should  be  equivalent  to  self-reported  trail  and  lake  encounters  at  Alpine  Lakes.  Overnight  users  only  recorded 
encounters  for  the  last  day  of  their  trip,  which  only  included  the  hike  out. 

''Number  of  other  groups  camped  within  sight  and  sound. 
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of  proportion  of  time  spent  in  sight  of  others  would 
probably  have  been  more  meaningful.  It  would  not  be 
uncommon  for  a  group  at  the  southeast  end  of  Snow 
Lake  to  be  within  sight  and  sound  of  other  groups  for 
their  entire  stay  at  the  lake.  In  addition,  trained 
observers  only  counted  encounters  for  30  minutes; 
many  visitors  stayed  much  longer.  By  evening,  how- 
ever, most  visitors  left,  and  the  mean  number  of  other 
groups  camped  within  sight  and  sound  was  1.2  groups. 

Weekday  encounter  levels  on  the  Snow  Lake  trail, 
and  at  the  lake  during  the  day,  were  only  about  one- 
third  the  weekend  encounter  levels  (table  4).  The 
typical  group  visiting  on  weekdays  encountered  an- 
other group  every  9  minutes  on  the  trail  and  three 
other  groups  at  the  lake.  The  number  of  other  groups 
camped  within  sight  and  sound,  according  to  trained 
observers,  was  the  same  as  on  the  weekend. 

Encounters  during  the  day  were  much  higher  for  the 
areas  in  the  Alpine  Lakes  Wilderness  than  the  areas 
in  the  Oregon  wildernesses.  Weekend  day  visitors  to 
Rachel  Lake  or  Rampart  Lakes  typically  encountered 
30  to  40  other  groups,  while  weekday  day  visitors 
encountered  10  to  15  other  groups.  For  a  group  spend- 
ing 1  hour  at  the  lake,  other  groups  were  encountered 
every  8  to  10  minutes  on  weekends  and  every  20  to  30 
minutes  on  weekdays. 

In  the  Oregon  areas,  weekend  day  visitors  typically 
encountered  12  to  18  other  groups,  while  weekday  day 
visitors  encountered  5  to  11  other  groups.  Of  the 
Oregon  areas,  encounter  rates  were  highest  at  Green 
Lakes,  where  other  groups  were  typically  encountered 
every  15  minutes  on  weekends  and  every  25  minutes 
on  weekdays.  At  Sunshine-Obsidian  and  Marion  Lake, 
day  visitors  typically  encountered  other  groups  every 
20  to  25  minutes  on  weekends  and  every  50  minutes  on 
weekdays. 

Campsite  encounter  levels  were  less  variable  be- 
tween areas  than  trail  encounters.  In  contrast  to  trail 
encounters,  visitors  have  substantial  control  over  camp- 
site encounters  because  they  can  select  campsites  that 
are  away  from  other  groups.  Self-reported  campsite 
encounter  levels  were  often  much  higher  than  those 
recorded  by  trained  observers.  This  might  be  explained 
by  the  substantial  interaction  between  groups  that 
occurs  during  the  day,  even  though  most  campsites  are 
out  of  sight  of  each  other.  An  alternative  explanation 
is  that  campers  who  arrived  late  in  the  evening  were 
missed  by  the  trained  observers  and  wilderness  rangers. 

Variation  in  campsite  encounters  may  depend  more 
on  the  intervisibility  of  campsites  than  the  number  of 
other  campers.  Mean  weekend  encounter  levels  ranged 
from  0.9  other  camps  within  sight  and  sound  at  Marion 
Lake  to  1 .9  other  camps  at  Sunshine-Obsidian.  Marion 
Lake  is  the  most  densely  forested  of  the  areas,  while 
Sunshine-Obsidian  is  characterized  by  subalpine 


meadows  and  wide  vistas.  Weekday  campsite  encoun- 
ter levels  were  substantially  lower  than  weekend 
encounter  levels  at  Rachel  Lake,  Rampart  Lakes,  and 
the  Sunshine-Obsidian  area. 

Recreation  Impacts  

Impacts  of  recreation  use  are  abundant  in  all  areas. 
The  Forest  Service  system  trails  that  were  built  to 
provide  access  to  and  within  these  areas  are  a  human 
impact,  even  though  the  impacts  were  intentionally 
created.  Unplanned  impacts  occur  along  extensive 
systems  of  social  trails  and  on  campsites.  Finally,  the 
attraction  of  visitors  to  lakeshores  has  resulted  in 
evident  disturbance. 

The  most  extensive  system  trails  are  in  the  Sun- 
shine-Obsidian and  Green  Lakes  areas  (table  5);  the 
least  extensive  system  trail  is  the  segment  from  Rachel 
Lake  to  Rampart  Lakes.  In  all  areas,  most  of  the  trail 
system  is  in  good  shape  (table  5).  The  proportion  of 
system  trails  with  one  or  more  of  the  problem  condi- 
tions was  10  to  16  percent  in  all  areas  except  Sunshine- 
Obsidian,  where  25  percent  of  the  trail  system  had 
problems.  Excessive  trail  width  was  the  most  common 
problem  in  all  areas  except  Rachel  Lake,  where  root 
exposure  was  the  foremost  problem. 

User-created  social  trails  are  prevalent  in  all  areas 
(fig.  12).  Only  in  the  Sunshine-Obsidian  area  is  the 
social  trail  system  less  extensive  than  the  system 
trails  within  the  destination  area.  In  all  areas,  most 
social  trails  are  almost  completely  devoid  of  vegetation 
(table  6).  The  proportion  of  devegetated  and  wide 
social  trails  is  particularly  high  at  Sunshine-Obsidian 
and  Green  Lakes  where  the  vegetation  is  sparse  and 
the  topography  is  flat. 

All  of  these  destination  areas  have  numerous  camp- 
sites; some  are  highly  impacted.  Marion  Lake  and 
Rachel  Lake  have  the  largest  proportion  of  severely 
impacted  campsites  (table  7).  About  50  percent  of  the 
campsites  at  these  lakes  have  a  condition  class  rating 
of  3,  on  a  scale  from  1  (low  impact)  to  3  (high  impact). 
At  Rampart  Lakes,  in  contrast,  only  3  percent  of  the 
campsites  have  a  condition  class  rating  of  3. 

The  intensity  of  impact  on  individual  campsites  at 
Snow  Lake,  Rampart  Lakes,  and  Sunshine-Obsidian 
is  relatively  low  compared  with  campsites  studied 
elsewhere.  This  is  an  unexpected  finding  because 
these  areas  are  heavily  used.  For  example,  mean 
campsite  area  in  these  places  is  40  to  78  m  (table  8), 
compared  with  a  mean  area  of  200  m^  or  more  in  such 
wildernesses  as  the  Eagle  Cap  Wilderness,  OR  (Cole 
1982),  Bob  Marshall  Wilderness,  MT  (Cole  1983),  and 
the  Boundary  Waters  Canoe  Area  Wilderness,  MN 
(Marion  1984).  Size  of  bare  area,  proportion  of  dam- 
aged trees,  and  number  of  fire  scars  are  also  relatively 
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Table  5 — Extent  of  impact  on  system  trails. 


Snow 
Lake 


Rachel 
Lake 


Rampart 
Lakes^ 


Marion 
Lake 


Sunshine- 
Obsidian 


Green 
Lakes 


Total  length 
Impacted  length 

Exposed  roots^ 

Incised'' 

Braided^ 

Too  wide'^ 

Muddy® 


m  {percent  of  trait) 


5,761 
908 
55 
126 
320 
401 
6 


(16) 

(1) 
(2) 
(6) 
(7) 
(<1) 


6,267 
906  (14) 
409  (7) 

46  (1) 
158  (3) 
273  (4) 

20  (<1) 


1,588 

151  (10) 

18  (1) 

24  (2) 

39  (2) 

70  (4) 
0 


6,232 
987  (16) 
25  (<1) 
125  (2) 
0 

735  (12) 
102  (2) 


1 1 ,492 

2,896  (25) 

11  (<1) 

410  (4) 

225  (2) 

2,250  (20) 
0 


8,911 
1,186  (13) 
26  (<1) 

0 

0 

1,160  (13) 
0 


Roots  loose  or  with  daylight  beneath. 
''Incision  of  >25  cm  on  downslope  trail  edge. 
'>Two  adjacent  treads  with  common  junction, 
''si. 5  m  wide. 

^Tread  muddy  during  dry  season. 


Figure  12 — Social  trails  are  particularly  evident  in 
the  Rampart  Lakes  destination  area. 


low.  Most  individual  sites  at  Green  Lakes  are  lightly 
impacted,  although  they  are  rather  large.  Possible 
explanations  for  relatively  low  impact,  despite  heavy 
use  of  these  destination  areas,  include  the  lack  of  a 
strong  stock-use  tradition  and  topography  and  vegeta- 
tion that  discourage  site  expansion.  Only  at  Rachel 
and  Marion  Lakes,  where  mean  bare  area  is  88  to 
119  m  and  the  mean  number  of  felled  trees  is  6  to  7  per 
site,  is  the  intensity  of  impact  on  most  individual 
campsites  high  in  relation  to  that  found  in  other 
wildernesses. 

Any  attempt  to  quantify  campsite  impact  must  con- 
sider the  number  of  impacted  sites  as  well  as  the  mean 
condition  of  impacted  sites.  Marion  Lake  and  Sun- 
shine-Obsidian have  a  large  number  of  campsites, 
while  the  other  areas  have  more  modest  numbers  of 
sites  (table  9).  Consequently,  the  area  disturbed  by 
camping  is  three  to  five  times  greater  at  Marion  Lake 


Table  6 — Length  and  condition  of  social  trails  in  each  destination  area. 


Snow 
Lake 


Rachel 
Lake 


Rampart 
Lakes 


Marion 
Lake 


Sunshine- 
Obsidian 


Green 
Lakes 


Condition  class^ 
1 
2 
3 

Total 


m  {percent  of  total) 


2,864  (31) 
3,935  (42) 
2,495  (27) 
9,419 


1,132  (27) 
1,700  (41) 
1,297  (31) 
4,185 


1,591  (25) 
2,872  (46) 
1,815  (29) 
6,362 


76  (4) 
1,687  (78) 
390  (18) 
2,1 53'^ 


679  (14) 
2,461  (51) 
1,733  (36) 
4,873 


1,975  (16) 
4,953  (40) 
5,305  (44) 
3,720 


Condition  classes  defined  as:  1  =  >20  pecent  vegetation;  2  =  <20  percent  vegetation  but  <0.5  m  wide;  3  =  <20  percent  vegetation;  and 
>0.5  m  wide. 


Only  about  one-third  of  the  social  trails  at  Marion  Lake  were  inventoried. 
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Table  7 — Number  and  condition  class  of  campsites. 


Snow 
Lake 


Rachel 
Lake 


Rampart 
Lakes 


Marion 
Lake 


Sunshine- 
Obsidian 


Green 
Lakes 


Condition  class^ 
1 
2 
3 

IVIean  condition  class 


No.  (percent) 


27  (47) 
17  (29) 
14  (24) 
1.8 


10  (23) 

13  (30) 

20  (47) 
2.2 


22 

7 
1 

1.3 


(73) 
(23) 
(3) 


27 
31 
74 
2.3 


(20) 
(23) 
(56) 


155  (58) 
92  (34) 
22  (8) 

1.5 


5  (16) 

18  (56) 

9  (28) 
2.1 


Rating  between  1  (low  impact)  and  3  (tiigh  impact)  based  on  camp  area,  bare  area,  tree  damage,  and  fire  scars. 


Table  8 — Mean  conditions  on  campsites. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Camp  area  (m^) 

78 

102 

40 

152 

76 

188 

Bare  area  (m^) 

44 

88 

22 

119 

32 

50 

Damaged  trees  (percent) 

47 

50 

23 

Fire  scars  (No.) 

1.6 

1.3 

0.8 

1.5 

0.7 

1.2 

Table  9 — Aggregate  impacts  on  campsites. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Number  of  campsites 

58 

43 

30 

132 

269 

32 

Disturbance  area  (m^) 

4,392 

4,382 

1,205 

20,093 

19,902 

6,016 

Bare  area  (m^) 

2,562 

3,797 

663 

15,664 

8,367 

1,600 

Scarred  trees  (No.) 

117 

270 

38 

1,056 

154 

67 

Felled  trees  (No.) 

76 

306 

12 

745 

364 

51 

Fire  scars  (No.) 

92 

55 

24 

192 

172 

37 

Table  10 — Campsite  impacts  adjusted  to  account  for  variation  in  the  size  of  each  destination 
area^. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Campsite  density  (No./ha) 

0.4 

0.8 

0.6 

0.5 

0.9 

0.2 

Disturbed  area  (m  /ha) 

27 

84 

24 

69 

64 

34 

Bare  area  (m^/ha) 

16 

73 

13 

53 

27 

9 

Scarred  trees  (No./ha) 

0.7 

5.2 

0.8 

3.6 

0.5 

0.4 

Felled  trees  (No./ha) 

0.5 

5.9 

0.2 

2.5 

1.2 

0.3 

Fire  scars  (No./ha) 

0.6 

1.1 

0.5 

0.7 

0.6 

0.2 

^Aggregate  campsite  impacts  were  divided  by  ttie  land  area  (excluding  lake  surface  area)  of  each 
destination. 
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Figure  13 — Campsite  impacts  are  particularly 
severe  at  Marion  Lake. 


and  Sunshine-Obsidian  than  in  the  other  areas.  These 
destinations  also  have  large  numbers  of  scarred  and 
felled  trees  and  fire  scars.  Rachel  Lake  also  has  a  large 
number  of  scarred  and  felled  trees. 

These  comparisons  are  somewhat  misleading,  how- 
ever, because  the  Marion  Lake  and  Sunshine-Obsid- 
ian destination  areas  are  much  larger  than  the  other 
destination  areas.  The  most  useful  comparison  would 
be  on  the  basis  of  aggregate  campsite  impact,  adjusted 
for  differences  in  the  size  of  the  destination  area.  For 
this  purpose,  we  calculated  the  land  area  of  each 
destination  by  estimating  the  area  of  the  lake  basin 
(for  all  areas  other  than  Sunshine-Obsidian,  where  we 
estimated  area  of  drainages  surrounding  the  trail 
loop)  and  then  subtracting  the  surface  area  of  lakes. 


This  area  of  the  lake  basin  extended  to  ridgetops,  so 
much  of  it  is  inaccessible  to  most  recreationists. 

Campsite  impacts  are  most  severe  at  Rachel  Lake 
and  Marion  Lake  (table  10).  At  both  lakes,  many 
campsites  have  large  bare  areas  and  many  damaged 
trees  (fig.  13).  At  Rampart  Lakes,  where  the  number  of 
campsites  and  mean  impact  intensity  are  low,  total 
campsite  disturbance  is  particularly  low. 

The  total  area  clearly  disturbed  by  recreation  (on 
system  trails,  social  trails,  and  campsites)  varied  from 
more  than  37,000  m^  at  Simshine-Obsidian  to  less 
than  4,000  m  at  Rampart  Lakes  (table  11).  However, 
the  proportion  of  each  of  these  destination  areas  that 
has  been  disturbed  by  recreation  is  less  variable. 
Disturbance  per  unit  of  land  area  (excluding  surface 
area  of  lakes)  is  greatest  at  Rachel  Lake,  where  1.4 
percent  of  the  lake  basin  is  disturbed.  Disturbance  per 
unit  area  is  lowest  at  Rampart  Lakes  and  Green  Lakes 
where  0.8  percent  of  the  lake  basins  are  disturbed. 
Total  barren  area  is  greatest  at  Marion  Lake  and 
lowest  at  Rampart  Lakes.  On  a  per-unit-area  basis, 
however,  barrenness  is  greatest  at  Rachel  Lake  (1.1 
percent)  and  lowest  at  Green  Lakes  (0.3  percent). 

The  primary  source  of  disturbance  varies  between 
destination  areas  (table  11).  System  trails  are  the 
primary  source  of  disturbance  at  Snow  Lake  and 
Green  Lakes.  Social  trails  are  the  primary  source  at 
Rampart  Lakes,  while  campsites  are  the  primary 
source  at  Rachel  Lake,  Marion  Lake,  and  Sunshine- 
Obsidian.  Finally,  some  lakeshore  disturbance  occurs 
in  all  areas  with  lakes  (table  12).  However,  the  propor- 
tion of  the  shoreline  obviously  disturbed  by  recreation 
exceeds  4  percent  only  at  Snow  Lake,  where  8  percent 
of  the  shoreline  is  disturbed. 


Table  11 — Total  disturbed  area,  barren  area,  and  type  of  disturbance. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Total  land  area  (ha) 

160 

52 

50 

293 

309 

179 

System  trails 

Disturbed  (m^) 

11,400 

1,200 

200 

10,200 

15,600 

6,000 

Barren  (m^) 

5,700 

600 

100 

5,100 

7,800 

3,000 

Social  trails 

Disturbed  (m^) 

3,768 

1,674 

2,545 

2,000^ 

1,949 

1,488 

Barren  (m^) 

2,600 

1,222 

1,909 

1 ,500^ 

1,696 

1,250 

Campsites 

Disturbed  (m^) 

4,392 

4,382 

1,205 

20,093 

19,902 

6,016 

Barren  (m^) 

2,562 

3,797 

663 

15,664 

8,367 

1,600 

Total  area 

Disturbed  (m^) 

19,560 

7,256 

3,950 

32,293 

37,451 

13,504 

Barren  (m^) 

10,862 

5,619 

2,672 

22,264 

17,863 

5,850 

Percent  of  land  area 

Disturbed  (percent) 

1.2 

1.4 

0.8 

1.1 

1.2 

0.8 

Barren  (percent) 

0.7 

1.1 

0.5 

0.8 

0.6 

0.3 

^These  are  conservative  estimates  because  only  about  one-third  of  the  social  trails  at  Marion  Lake  were  inventoried. 
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Table  12 — Extent  of  recreational  disturbance  along  lakeshores. 


Snow 

Hacnei 

Rampart 

Marion 

Green 

active  9 

Total  shoreline  (m) 

5,024 

1,776 

2,150 

7,200 

4,800 

Disturbed  shoreline 

Length  (m) 

403 

59 

80 

120 

84 

Percent  of  total 

8.0 

3.3 

3.7 

1.7 

1.8 

Clearly,  recreation  use  has  caused  substantial  im- 
pact in  all  these  destination  areas.  Even  in  these 
extremely  popular  areas,  impacts  remain  highly  local- 
ized, however,  seldom  affecting  more  than  1  percent  of 
the  land  and  several  percent  of  the  lakeshore. 

In  all  areas  other  than  Rachel  Lake,  current  efforts 
at  site  closure  and  restoration  have  the  potential  to 
substantially  reduce  impacts  (table  2).  If  current  ef- 
forts are  ultimately  successful  (closed  sites  and  trails 
return  to  natural  conditions),  less  than  0.4  percent  of 
the  Snow  Lake,  Green  Lakes,  and  Sunshine-Obsidian 
areas,  aside  from  the  system  trails,  will  be  obviously 
disturbed  by  recreation.  At  Marion  Lake  and  Rampart 
Lakes,  between  0.6  and  0.7  percent  of  the  area  will 
remain  disturbed.  Only  at  Rachel  Lake,  where  distur- 
bance has  been  most  pronounced  and  restoration  ef- 
forts have  been  meager,  will  the  disturbed  area  exceed 
1  percent  of  the  land  area. 

Visitors  to  Destination  Areas  

As  expected,  these  areas  are  more  crowded  and 
impacted  than  most  places  in  wilderness.  In  deciding 
how  such  places  should  be  managed  it  is  important  to 
understand  who  the  visitors  to  these  areas  are  and 
how  they  feel  about  conditions  there.  Are  visitors  to 
high-use  destinations  novices  with  little  commitment 
to  wilderness,  as  they  are  often  characterized,  or  are 
they  more  typical  wilderness  visitors?  How  do  visitors 
perceive  the  conditions  they  experience  in  high-use 
destination  areas?  How  do  conditions  compare  with 


expectations,  and  to  what  extent  do  existing  condi- 
tions detract  from  visitor  experiences?  Do  visitors 
support  current  management,  and  what  are  their 
preferences  regarding  more  intensive  management  in 
the  future? 

Visitor  Characteristics 

Visitors  to  these  places  are  diverse.  We  will  report 
mean  characteristics  to  describe  the  "typical"  visitor. 
There  may  be,  however,  as  many  atypical  visitors  as 
typical  ones. 

Day  visitation  predominated  at  the  Snow  Lake, 
Rachel  Lake,  Rampart  Lakes,  and  Green  Lakes  areas 
(table  13).  At  Marion  Lake  and  the  Sunshine-Obsidian 
area,  day  and  overnight  use  were  approximately  equal. 
In  all  areas,  the  mean  size  of  groups  was  small, 
t3rpically  about  three  people  per  group.  Overnight 
groups  were  larger  than  day  groups  in  most  areas, 
but  particularly  at  Marion  Lake  where  the  mean  size 
of  overnight  groups  was  4.3  people.  These  group  sizes 
are  comparable  to  or  slightly  smaller  than  those 
reported  for  wilderness  elsewhere  (Roggenbuck  and 
Lucas  1987). 

Lengths  of  stay  are  also  typically  short,  as  might  be 
expected  in  destination  areas  close  to  the  edge  of  the 
wilderness.  The  mean  age  of  visitors  to  the  Alpine 
Lakes  area,  36  to  38  years,  is  comparable  to  other 
recent  reports  of  the  age  of  wilderness  visitors  (Cole 
and  others  1995).  Perhaps  the  most  unique  character- 
istic of  the  visitors  to  the  Alpine  Lakes  is  the  large 


Table  13 — Characteristics  of  day  and  overnight  visitors  sampled  at  each  destination  area. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

n  =  591 

n=  144 

n  =  60 

n  =  361 

n  =  334 

n  =  465 

Day  visitors  (percent) 

89 

76 

63 

49 

42 

73 

Group  size  (people) 

2.9 

2.8 

2.6 

3.2 

2.7 

3.6 

Length  of  stay  (hours) 

3.2 

4.8 

4.6 

Seattle  metro  area  residents  (percent) 

85 

93 

91 

Overnight  visitors  (percent) 

11 

24 

37 

51 

58 

27 

Group  size  (people) 

2.9 

3.1 

2.4 

4.3 

3.7 

3.9 

Length  of  stay  (nights) 

1.9 

1.9 

1.8 

Seattle  metro  area  residents  (percent) 

94 

85 

90 

15 


proportion  of  local  urban  residents.  About  90  percent 
of  visitors  to  these  destination  areas  were  from  the 
Seattle-Tacoma  metropolitan  area,  barely  an  hour's 
drive  from  the  trailheads. 

Most  of  these  visitors  are  quite  experienced  in  wil- 
derness travel  (table  14).  The  Washington  and  Oregon 
areas  differed  in  that  first-time  visitors  were  more 
common  at  Alpine  Lakes,  while  repeat  visitors  were 
more  common  in  the  Oregon  areas.  However,  Alpine 
Lakes  visitors  had  visited  more  wildernesses  than 
Oregon  visitors.  A  t3T)ical  Rampart  Lakes  day  visitor, 
for  example,  has  been  to  Rampart  Lakes  twice  before 
and  has  visited  21  wildernesses  in  addition  to  the 
Alpine  Lakes  Wilderness.  A  typical  Marion  Lake  day 
visitor  has  been  to  Marion  Lake  12  times  and  to  14 
other  wildernesses.  In  all  areas,  the  mean  number  of 
days  spent  in  wilderness  during  the  past  year  was  7  to 
10  days,  while  the  mean  number  of  wilderness  trips 
per  year  was  3  to  6  trips. 

Overnight  visitors  to  Rampart  Lakes  are  unusual 
because  of  the  high  number  of  days  spent  in  wilderness 
and  the  high  number  of  wilderness  trips  they  take 
each  year.  Elsewhere,  day  visitors  have  more  wilder- 
ness experience  than  overnight  visitors.  Day  users  are 
more  likely  than  overnight  campers  to  be  repeat  visi- 
tors; they  typically  have  visited  more  wildernesses  in 
their  life;  they  spent  more  days  in  wilderness  during 
the  past  year;  and  they  make  more  wilderness  visits 
per  year. 

Visitors  to  high-use  destinations  are  sometimes  ste- 
reotyped as  being  novices  and  not  highly  attached  to 
wilderness.  The  data  in  table  14  indicate  that  visitors 
to  these  high-use  destination  areas  should  not  be 
characterized  as  novices.  Compared  with  visitors  to 
other  wildernesses,  they  are  less  likely  to  have  vis- 
ited this  particular  high-use  area  before  or  to  have 
visited  it  frequently  (Cole  and  others  1995; 
Roggenbuck  and  Lucas  1987;  Watson  and  others 
1992).  They  are  much  more  likely  to  have  visited 


other  wildernesses,  however,  and  to  have  visited  a 
large  number  of  other  wildernesses.  Finally,  the  num- 
ber of  wilderness  visits  taken  and  the  number  of  days 
spent  in  wilderness  is  comparable  to  or  greater  than  in 
other  wildernesses  that  have  been  studied. 

Visitors  to  these  high-use  areas  also  appear  to  be 
highly  committed  to  wilderness  (or  "attached,"  using 
the  terminology  of  Williams  and  others  1992).  When 
asked  whether  or  not  they  agreed  with  the  statement 
"I  feel  like  WILDERNESS  is  a  part  of  me,"  about  80 
percent  of  Alpine  Lakes  visitors  agreed.  Close  to  90 
percent  agreed  with  the  statement  "I  get  greater 
satisfaction  out  of  visiting  WILDERNESS  than  other 
recreation  places."  Mean  scores  on  the  multi-item 
Likert-type  scale  developed  by  Williams  and  others 
(1992)  were  4.0  to  4.3,  on  a  five-point  scale  with  5.0 
defining  the  highest  degre6  of  attachment  to  wilder- 
ness .  These  values  are  substantially  higher  than  those 
reported  for  three  southern  wildernesses  (3.4  to  3.8), 
and  comparable  to  that  reported  for  a  lightly  used 
wilderness  in  Montana  (Rattlesnake  Wilderness)  (4.1) 
(Williams  and  others  1992). 

At  Snow  and  Rachel  Lakes,  day  visitors  were  more 
likely  than  overnight  visitors  to  exhibit  a  high  degree 
of  wilderness  attachment;  however,  the  highest  wil- 
derness attachment  was  exhibited  by  overnight  visi- 
tors to  Rampart  Lakes,  where  the  wilderness  attach- 
ment score  was  4.5.  Of  these  visitors,  91  percent  agreed 
that  "wilderness  is  a  part  of  me,"  and  nobody  agreed 
that  they  "seldom  take  time  to  visit  wilderness." 

One  potential  explanation  for  why  such  highly  expe- 
rienced and  wilderness-attached  visitors  were  found 
in  such  relatively  crowded  and  impacted  destination 
areas  is  that  this  visit  was  atypical  for  them.  This 
possibility  is  suggested  by  the  fact  that  first-time 
visitors  to  these  places  are  unusually  abundant.  We 
evaluated  this  possibility  in  more  depth  by  asking 
people  whether  other  wilderness  trips  they  had  taken 
were  "almost  always,"  "usually,"  "sometimes,"  or 


Table  14 — Previous  wilderness  experience  of  day  and  overnight  visitors  to  each  destination  area.  

Snow  Rachel         Rampart        Marion       Sunshine-  Green 

Lake  Lake  Lakes  Lake         Obsidian  Lakes 


Repeat  visitors  to  destination  area 


Day  visitors  (percent) 

2.62 

1.1 

1.9 

12.1 

5.5 

2.7 

Overnight  visitors  (percent) 

1.3 

0.4 

2.4 

5.1 

2.7 

2.7 

Number  of  other  wildernesses  visited 

Day  visitors  (wildernesses) 

20 

15 

21 

14 

11 

10 

Overnight  visitors  (wildernesses) 

12 

15 

15 

7 

11 

8 

Days  in  wilderness  in  past  year 

Day  visitors  (days) 

9 

11 

9 

8 

8 

7 

Overnight  visitors  (days) 

7 

0 

13 

7 

8 

9 

Wilderness  trips  per  year 

Day  visitors  (trips) 

5.1 

5.8 

6.3 

3.0 

4.0 

3.6 

Overnight  visitors  (trips) 

3.4 

4.3 

6.6 

3.3 

3.3 

4.0 
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Table  15 — Visitor  assessment^  of  whether  their  wilderness  trips  are  typically  to  high-use  destination  areas. 


Visitors  who  indicated  they  typically  visit  places 
Further  into  With  fewer  With  less  evidence  of 

the  wilderness  people  Previous  use  Management 

 Percent  


Snow  Lake 


Day  visitors 

65 

80 

66 

60 

Overnight  visitors 

72 

89 

75 

71 

Rachel  Lake 

Day  visitors 

48 

64 

49 

45 

Overnight  visitors 

58 

85 

56 

52 

Rampart  Lakes 

Day  visitors 

48 

68 

56 

81 

Overnight  visitors 

57 

62 

48 

57 

Marion  Lake 

Day  visitors 

58 

64 

56 

61 

Overnight  visitors 

56 

63 

57 

60 

Sunshine-Obsidian 

Day  visitors 

50 

66 

50 

61 

Overnight  visitors 

53 

69 

59 

67 

Green  Lakes 

Day  visitors 

62 

67 

55 

50 

Overnight  visitors 

69 

88 

72 

68 

^Visitors  were  asked  whether  other  wilderness  trips  they  had  taken  were  "almost  always,"  "usually,"  "sometimes,"  or  "never" 
different  in  some  way  from  the  current  trip.  Values  are  the  proportion  who  responded  "almost  always"  or  "usually." 


"never"  different  in  some  way  from  the  current  trip.  In 
all  areas,  at  least  one-half  of  visitors  reported  that  the 
other  trips  they  took  were  usually  or  almost  always 
further  into  the  wilderness  (table  15).  Most  visitors 
also  reported  that  other  trips  usually  or  almost  always 
had  less  evidence  of  previous  use  and  of  management. 
Two-thirds  or  more  visitors  reported  that  their  other 
trips  were  usually  or  almost  always  to  places  with 
fewer  people.  More  than  50  percent  of  Snow  Lake 
overnight  visitors  reported  they  "almost  always"  vis- 
ited places  with  fewer  people. 

These  results  suggest  that  visits  to  such  high-use 
destinations  are  not  the  norm  for  the  visitors  we 
sampled.  This  finding,  along  with  the  findings  that 
these  visitors  are  both  highly  experienced  and  at- 
tached to  wilderness,  refutes  the  stereotypic  charac- 
terizations of  visitors  to  high-use  destinations  that  are 
occasionally  advanced.  The  most  unique  quality  of 
these  visitors  appears  to  be  the  extent  to  which  they 
are  local  urban  residents,  which  may  be  a  characteris- 
tic of  most  visitors  to  these  wildernesses,  not  just 
visitors  to  high-use  areas. 

Visitor  Expectations  and  Responses  to 
Conditions 

It  is  a  well-established  principle  that  visitors'  re- 
sponses to  the  conditions  they  encounter  are  influ- 
enced strongly  by  their  expectations  about  those  con- 
ditions (Manning  1986).  Consequently,  we  asked  people 


how  what  they  experienced  differed  from  what  they 
had  expected.  We  asked  this  question  in  relation  to  the 
number  of  people  they  saw,  as  well  as  the  number  of 
impacted  places  and  "the  number  of  things  that  man- 
agement had  done  to  correct  impacts  due  to  previous 
human  use"  that  they  observed. 

Regarding  number  of  people  and  number  of  im- 
pacted places  seen,  the  median  response  in  all  places 
was  that  what  was  experienced  was  the  same  as  what 
was  expected  (table  16).  For  the  number  of  manage- 
ment actions  that  had  been  taken,  the  median  re- 
sponse was  also  "the  same  as  expected"  in  four  places. 
At  Snow  Lake  and  Rampart  Lakes,  however,  most 
visitors  reported  that  the  number  of  actions  they 
observed  exceeded  what  they  had  expected.  In  the  four 
other  areas,  responses  that  actions  were  "more  than 
expected"  substantially  exceeded  the  "fewer  than  ex- 
pected" responses. 

Visitors  were  asked  whether  the  number  of  people 
they  met  on  the  trail  or  at  destination  areas  detracted 
"a  lot,"  "a  little,"  or  "not  at  all"  from  their  enjojonent. 
Day  visitors  were  asked  about  encounters  at  the  lake, 
while  overnight  visitors  were  asked  about  encounters 
at  their  camp.  Reactions  to  groups  with  dogs  were 
explored  at  Alpine  Lakes,  while  reactions  to  groups 
with  horses  were  explored  in  the  Oregon  areas.  Fi- 
nally, visitors  were  asked  how  crowded  they  felt  on  a 
scale  from  1  (not  at  all  crowded)  to  10  (extremely 
crowded). 
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Table  16 — Visitor  expectations  about  numbers  of  other  people,  visitor  impacts,  and  management  presence. 

Snow        Rachel        Rampart       Marion      Sunshine-  Green 
 Lake  Lake  Lakes  Lake        Obsidian  Lakes 

 Percent  


Number  of  people  seen  was: 


Fewer  than  expected 

10 

21 

25 

32 

31 

24 

Same  as  expected 

41 

44 

42 

40 

42 

43 

More  than  expected 

46 

32 

28 

24 

25 

29 

1  had  no  expectation 

3 

3 

5 

4 

2 

4 

Number  of  impacted  places  was: 

Fewer  than  expected 

27 

28 

23 

28 

35 

35 

Same  as  expected 

52 

49 

50 

49 

49 

^  48 

More  than  expected 

19 

18 

25 

16 

12 

12 

1  had  no  expectation 

2 

5 

2 

7 

4 

5 

Number  of  management  actions  was: 

Fewer  than  expected 

10 

24 

4 

18 

11 

15 

Same  as  expected 

39 

42 

34 

45 

47 

46 

More  than  expected 

46 

25 

52 

27 

28 

26 

1  had  no  expectation 

5 

9 

10 

10 

14 

13 

Most  visitors  reported  that  the  number  of  people 
they  encountered  did  not  detract  from  their  enjoyment 
(table  16).  Except  at  Snow  Lake,  5  percent  or  less  of 
visitors  reported  that  trail  encounters  and  daytime 
destination  encounters  detracted  "a  lot"  from  their 
enjoyment.  About  one-half  of  Snov^  Lake  visitors  felt 
that  the  number  of  people  detracted  from  their  enjoy- 
ment, but  only  about  12  percent  felt  it  detracted  a  lot. 
Campsite  encounters  bothered  more  people  (38  to  56 
percent)  than  daytime  encounters  at  all  places  other 
than  Snow  Lake.  Encounters  with  groups  with  dogs 
bothered  about  the  same  number  of  people  as  encoun- 
ters with  groups  without  dogs.  Encounters  with  groups 
with  horses  bothered  a  larger  proportion  of  visitors 
than  encounters  with  groups  without  horses. 

The  conclusion  that  most  visitors  to  these  high-use 
destinations  were  not  bothered  by  the  number  of 


people  they  encountered  is  corroborated  by  their  re- 
sponse to  the  question  about  how  crowded  they  felt. 
The  mean  rating  on  this  scale  was  between  2.6  and  4.3 
for  all  areas  (table  17).  This  rating  correlates  with  a 
description  of  "slightly  crowded." 

In  contrast  to  encounters  with  other  people — which 
all  visitors  we  sampled  experienced — not  all  visitors 
noticed  visitor  impacts  or  management  actions  taken 
to  correct  impacts.  However,  most  visitors  reported 
that  they  noticed  most  of  the  types  of  impact  we  asked 
them  about  (table  18).  In  the  Oregon  areas,  where  the 
question  was  asked,  all  visitors  noticed  horse  manure. 
Worn  system  trails,  user-created  side  trails,  and  veg- 
etation loss  on  campsites  were  noticed  by  about  two- 
thirds  of  visitors.  Litter  and  noise  from  other  groups 
were  noticed  by  about  one-half  of  visitors.  Fewer 
visitors  noticed  damaged  trees,  eroded  lake  or  stream 


Table  17 — Percent  of  visitors  who  reported  that  the  number  of  other  groups  they  encountered  detracted^  from 
their  visit. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Encounters  with  groups: 

On  the  trail  on  the  way  in'' 

51 

36 

38 

19 

33 

24 

On  the  trail  on  the  way  out'' 

45 

32 

32 

14 

30 

28 

At  destination  lake 

45 

31 

37 

17 

21 

While  camping 

23 

38 

47 

43 

56 

46 

That  had  dogs 

43 

35 

41 

33 

33 

On  horseback 

55 

45 

Crowding  rating'^ 

4.3 

3.6 

3.5 

2.6 

3.1 

3.0 

^Responses  to  "did  these  numbers  detract  from  your  enjoyment'  were  "not  at  all,"  "a  little,"  or  "a  lot."  Values  are  the  proportion 
who  responded  "a  little"  or  "a  lot." 

In  Oregon  areas,  overnight  visitors  were  asked  about  encounters  "on  the  trail  yesterday"  and  "on  the  trail  today." 
'^Visitors  were  asked  how  crowded  they  felt  on  a  scale  from  1  (not  at  all)  to  1 0  (very  crowded). 
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Table  18 — Percent  of  visitors  who  noticed  different  types  of  visitor  impact. 


Snow         Rachel       Rampart       Marion      Sunshine-  Green 
Visitor  impacts  Lake  Lake  Lakes  Lake        Obsidian  Lakes 


Percent 


Trails  worn  by  heavy  use 

70 

83 

88 

59 

63 

59 

User-created  side  trails 

68 

90 

92 

58 

56 

46 

Vegetation  loss  on  campsites 

62 

69 

74 

70 

57 

42 

Damaged  or  cut-down  trees 

34 

37 

40 

55 

33 

28 

Eroded  lake  or  stream  sides 

27 

39 

41 

46 

38 

34 

Litter  left  by  visitors 

50 

44 

56 

69 

41 

41 

Inappropriate  human  waste  disposal 

16 

15 

20 

31 

18 

17 

Noise  from  other  parties 

60 

56 

57 

55 

47 

32 

Evidence  of  illegal  campfires 

19 

37 

24 

Horse  manure 

100 

100 

100 

sides,  inappropriate  disposal  of  human  waste,  or  evi- 
dence of  illegal  campfires. 

Visitors  who  noticed  each  type  of  impact  were  asked 
whether  these  impacts  detracted  "a  lot,"  "a  little,"  or 
"not  at  all"  from  their  enjoyment.  Compared  with  the 
effect  of  meeting  other  people,  noticing  visitor  impacts 
bothered  many  more  people  (table  19).  For  most  of  the 
visitor  impacts  we  asked  about,  at  least  two-thirds  of 
the  visitors  who  noticed  them  reported  that  they 
detracted  from  their  enjoyment.  In  some  places,  more 
than  30  percent  of  the  visitors  who  noticed  certain 
impacts  reported  that  those  impacts  detracted  "a  lot" 
from  their  enjoyment.  The  impacts  that  most  often 
detracted  "a  lot"  were  litter,  vegetation  loss  on  camp- 
sites, and  horse  manure.  Inappropriate  disposal  of 
human  waste  and  noise  from  other  parties  was  much 
more  bothersome  to  overnight  visitors  than  to  day 
visitors. 

Although  most  visitors  who  notice  recreation  im- 
pacts state  that  those  impacts  detracted  from  their 
experience,  this  does  not  mean  that  most  visitors  were 


bothered  by  impacts.  A  sizeable  number  of  people  did 
not  even  notice  the  impacts.  Aggregated  across  all  six 
areas,  the  only  impacts  that  bothered  most  visitors 
(that  is,  they  both  noticed  the  impact  and  reported  that 
it  detracted  from  their  experience)  were  user-created 
side  trails,  vegetation  loss  on  campsites,  and  horse 
manure. 

With  few  exceptions,  most  visitors  noticed  all  of  the 
management  actions  we  asked  them  about  (table  20). 
The  primary  exception  was  at  Green  Lakes,  where 
only  30  percent  of  visitors  noticed  the  few  places  where 
traffic  was  routed  by  string.  Only  49  percent  of  Snow 
Lake  visitors  reported  noticing  the  20  trail  segments 
that  were  closed  there. 

Even  though  these  actions  were  highly  evident  to 
most  visitors,  none  of  these  actions  detracted  from  the 
enjoyment  of  more  than  one-third  of  the  visitors  who 
noticed  them  (table  21).  Day  visitors  were  most  likely 
to  feel  that  traffic  routing  with  string  was  bothersome, 
but  no  more  than  9  percent  reported  this  action  de- 
tracted "a  lot."  Overnight  visitors  were  most  likely  to 


Table  19 — Of  visitors  who  noticed  different  visitor  impacts,  percent  who  reported  that  these  impacts  detracted^ 
from  their  visit. 

Snow         Rachel       Rampart       Marion      Sunshine-  Green 
Visitor  impacts  Lake  Lake         Lakes         Lake        Obsidian  Lakes 


Percent 


Trails  worn  by  heavy  use 

68 

80 

74 

51 

55 

47 

User-created  side  trails 

72 

83 

86 

61 

65 

63 

Vegetation  loss  on  campsites 

77 

76 

75 

73 

79 

75 

Damaged  or  cut-down  trees 

56 

63 

49 

79 

71 

60 

Eroded  lake  or  stream  sides 

51 

66 

70 

66 

70 

82 

Litter  left  by  visitors 

73 

70 

57 

85 

74 

73 

Inappropriate  human  waste  disposal 

41 

47 

37 

62 

58 

59 

Noise  from  other  parties 

64 

57 

61 

59 

55 

52 

Evidence  of  illegal  campfires 

44 

72 

85 

Horse  manure 

75 

75 

73 

^Responses  of  visitors  who  noticed  impacts  to  "whether  they  detracted  from  your  enjoymenf  were  "not  at  all,"  "a  little," 
or  "a  lot." 
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Table  20 — Percent  of  visitors  who  noticed  different  management  actions. 


Management  actions 


Snow 
Lake 


Rachel 
Lake 


Rampart 
Lakes 


Marion 
Lake 


Sunshine- 
Obsidian 


Green 
Lakes 


Bulletin  board  at  destination 
Closed  campsites 
Campfires  prohibited 
Revegetation  of  disturbed  sites 
Traffic  routed  with  string  and  stakes 
Closed  trails 
Toilets 


92 
55 
79 
83 
84 
49 
72 


84 

81 
69 
66 


Percent  ■ 


96 

92 
88 
91 


83 
53 

68 
70 


91 
70 
54 
64 

56 


93 
59 
52 

30 


Table  21- 


-Of  visitors  who  noticed  management  actions,  percent  who  reported  that  these  actions  detracted^  from 
their  visit. 


Management  actions 


Snow 
Lake 


Rachel 
Lake 


Rampart 
Lakes 


Marion 
Lake 


Sunshine- 
Obsidian 


Green 
Lakes 


Percent  ■ 


Bulletin  board  at  destination 
Closed  campsites 
Campfires  prohibited 
Revegetation  of  disturbed  sites 
Traffic  routed  with  string  and  stakes 
Closed  trails 
Toilets 


16 
22 
18 
24 
27 
17 
12 


28 

22 
19 
10 


21 

41 
30 
13 


10 
24 

18 
22 


4 

35 
21 
13 
29 


4 
34 
9 

24 


Responses  of  visitors  who  noticed  actions  to  "whether  they  detracted  from  your  enjoymenf  were  "not  at  all,"  "a  little,"  or  "a  lot." 


feel  that  the  prohibition  on  campfires  was  bothersome, 
with  the  proportion  feeling  the  prohibition  detracted 
"a  lot,"  varying  from  0  to  5  percent  at  Rampart  and 
Green  Lakes  to  26  percent  at  Rachel  Lake. 

We  asked  visitors  to  evaluate  how  enjoyable  their 
trip  had  been  overall,  compared  with  other  wilderness 
visits  of  similar  length,  by  rating  it  on  a  10-point  scale. 
The  vast  majority  of  visitors  gave  their  trip  a  rating  of 
6  or  more — suggesting  that  their  trip  had  been  more 
enjoyable  than  most  (table  22). 

Trip  quality  ratings  were  substantially  lower  for 
Snow  Lake  than  for  the  other  areas,  and  were  substan- 
tially higher  for  Sunshine-Obsidian  and  Green  Lakes. 
We  can  only  speculate  about  these  differences  be- 
tween areas.  Snow  Lake  was  the  destination  where 
visitors  felt  most  crowded  and  where  the  largest  pro- 
portion of  visitors  had  more  encounters  than  they 


expected.  Sunshine-Obsidian  and  Green  Lakes  were 
not  the  least  crowded  destinations,  but  they  were  the 
destinations  where  the  largest  proportion  of  visitors 
saw  fewer  impacts  than  expected. 

Preferences  for  Management 

Since  limiting  use  of  these  areas  is  one  of  the  oft- 
mentioned  strategies  for  mitigating  problems  (Hendee 
and  others  1990),  we  asked  visitors  whether  they  felt 
a  limit  on  use  was  needed.  We  noted  in  our  question 
that  if  a  limit  was  enforced  it  might  reduce  opportuni- 
ties to  visit  the  area  in  the  future.  Although  majorities 
support  the  concept  of  a  use  limit  in  all  these  areas, 
most  visitors  do  not  feel  that  current  use  levels  are 
high  enough  to  warrant  a  limiting  use  (table  23). 


Table  22 — Mean  visitor  response  regarding  how  enjoyable  this  visit  was  compared  to  other  wilderness  visits. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Trip  quality  rating^ 

6.8 

7.2 

7.7 

7.5 

8.1 

8.3 

^Trip  quality  was  rated  on  a  scale  of  1  to  10  (10  =  as  good  or  better  than  all  previous  wilderness  trips  of  similar  length). 
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Table  23 — Visitor  preferences  regarding  limits  on  amount  of  use,  now  or  in  the  future^. 


Snow 

Rachel 

Rampart 

Marion 

Sunshine- 

Green 

Lake 

Lake 

Lakes 

Lake 

Obsidian 

Lakes 

Percent  who  feel 

Limit  needed  now  to  reduce  use  19 

20 

23 

10 

12 

14 

Limit  now  to  hold  use  at  current  level  20 

18 

26 

13 

28 

23 

Limit  in  future  if  overuse  occurs  43 

49 

44 

45 

47 

48 

No  limit  needed  now  or  in  the  future  18 

13 

7 

33 

13 

15 

^The  question  included  a  clause  informing  the  visitor  that  "if  a  limit  is  enforced  your  own  opportunity  to  visit  this  area  may  be  reduced  in 

the  future." 

Table  24 — Visitor  support  for  possible  management  techniques. 

Snow 

Rachel 

Do  m  no  r*t 

naiTipari 

iviarion 

ounsnine- 

Green 

Lake 

Lake 

Ldkes 

Lake 

Obsidian 

Lakes 

Percent  who  favor  or  strongly  favor 

Prohibit  camping  at  lakes 

22 

19 

19 

8 

18 

Provide  better  information  on  heavy  use 

67 

74 

60 

61 

79 

73 

Develop  more  trails 

41 

29 

18 

25 

20 

25 

Allow  camping  only  on  designated  sites 

85 

79 

72 

53 

44 

62 

Prohibit  dogs 

39 

40 

50 

31 

34 

38 

Require  dogs  to  be  on  leash 

52 

50 

50 

47 

36 

51 

Separate  day-  and  overnight-use  areas 

46 

26 

28 

29 

21 

34 

Close  overused  sites  to  all  use 

68 

58 

57 

50 

62 

66 

Direct  traffic  with  string  and  stakes 

64 

67 

78 

46 

47 

50 

Revegetate  impacted  sites 

90 

90 

86 

77 

86 

89 

Install  more  toilets 

41 

41 

37 

Build  bulletin  boards  at  destination 

49 

48 

47 

Prohibit  horses  in  some  places 

53 

68 

64 

Of  those  who  support  Hmiting  use  now,  more  visitors 
feel  that  use  should  be  kept  at  current  levels  than  at 
reduced  levels.  Typically,  only  10  to  20  percent  of 
visitors  support  a  reduction  in  use.  This  is  comparable 
to  the  proportion  who  feel  that  use  should  never  be 
limited  regardless  of  what  happens.  As  has  been  found 
almost  everywhere  this  question  has  been  asked,  most 
visitors  support  the  enforcement  of  use  limits  at  some 
unspecified  time  in  the  future,  suggesting  that  they  do 
not  feel  these  areas  are  overused  currently.  This  belief 
is  consistent  with  our  finding  that  numbers  of  people 
did  not  detract  from  the  enjo5Tnent  of  most  trips  and 
the  high  trip-quality  ratings. 

Finally,  we  asked  people  whether  they  favored  or 
opposed  a  variety  of  more  focused  management  ac- 
tions, given  the  conditions  experienced  on  their  trip 
(table  24).  Most  visitors  favored  providing  better  infor- 
mation, allowing  camping  only  on  designated  sites, 
closing  overused  campsites ,  directing  traffic  with  string 
and  stakes,  revegetating  impacted  sites,  and  prohibit- 
ing horses  in  certain  places  (only  asked  in  Oregon 
areas).  None  of  these  actions  would  represent  a  pro- 
nounced departure  from  current  management  pro- 
grams. In  fact,  many  of  these  actions  have  already 
been  enacted. 


Most  visitors  opposed  prohibiting  camping  and  de- 
veloping more  trails,  although  the  opposition  to  these 
actions  was  not  as  great  among  day  visitors  as  over- 
night visitors.  Finally,  visitors  were  generally  neutral 
about  prohibiting  dogs,  requiring  dogs  to  be  on  leash, 
providing  separate  areas  for  day  and  overnight  visi- 
tors, installing  more  toilets,  and  building  more  bulle- 
tin boards  at  destination  areas. 

Summary 

Visitors  to  these  high-use  destinations  are  generally 
highly  experienced  in  wilderness  travel,  and  wilder- 
ness is  extremely  important  to  them.  Compared  with 
wilderness  visitors  elsewhere,  they  have  visited  more 
different  wildernesses  but  have  made  fewer  visits  to 
the  study  location.  They  scored  high  on  a  wilderness 
attachment  scale.  Most  visitors  indicated  that  most  of 
their  wilderness  visits  are  to  places  that  are  less  highly 
used,  impacted,  and  intensively  managed.  Apparently 
their  attachment  is  more  to  wilderness  in  general  than 
to  these  specific  places. 

This  suggests  that  visitors  to  these  high-use  areas 
should  not  be  considered  a  unique  population  of  wil- 
derness visitors.  Instead,  they  appear  to  be  rather 
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typical  wilderness  visitors  on  a  visit  that  is  atjrpical  for 
them.  The  most  unique  characteristic  of  this  popula- 
tion is  the  unusually  large  proportion  of  visitors  that 
come  from  a  local  highly  urbanized  environment — a 
characteristic  that  may  apply  throughout  these  ur- 
ban-proximate wildernesses. 

For  the  most  part,  visitor  expectations  were  in  line 
with  what  visitors  actually  encountered.  Visitor  ex- 
pectations were  not  very  helpful  in  explaining  what 
detracted  from  visitor  experiences.  Recreation  im- 
pacts bothered  most  visitors  who  noticed  them,  even 
though  visitor  impacts  seldom  exceeded  what  was 
expected.  In  contrast,  management  actions  seldom 
detracted  from  visitor  enjoyment,  even  in  the  places 
where  the  prevalence  of  management  actions  exceeded 
what  most  visitors  expected.  Finally,  despite  very  high 
encounter  rates,  most  visitors  were  not  bothered  by 
their  encounters  with  other  people,  particularly  when 
those  encounters  were  on  the  trail  as  opposed  to  the 
campsite. 

Despite  the  apparent  problems  of  frequent  encoun- 
ters and  abundant  impacts,  most  visitors  reported 
their  trip  was  more  enjoyable  than  most  wilderness 
trips.  Most  visitors  felt  there  was  no  need  at  the 
present  time  for  a  limit  on  use.  Only  10  to  20  percent 
were  supportive  of  use  reductions.  Finally,  intensive 
management  of  these  areas  was  generally  supported. 
However,  along  with  the  lack  of  support  for  use  limits, 
most  visitors  opposed  prohibiting  camping  and  devel- 
oping new  trails. 

Discussion  and  IVIanagement 
Implications  

The  case  study  approach  used  here  limits  our  ability 
to  draw  general  conclusions  about  high-use  destina- 
tion areas.  However,  the  substantial  number  of  com- 
monalities between  these  six  different  destination 
areas  suggests  that  results  might  be  broadly  appli- 
cable, at  least  in  wildernesses  within  a  half  day's  drive 
of  metropolitan  areas  in  the  Pacific  Northwest. 

The  questions  we  asked  at  the  beginning  of  this 
study  were: 

1.  How  crowded  are  these  places? 

2.  How  do  visitors  feel  about  current  encounter 
levels  or  management  attempts  to  reduce  them? 

3.  How  severe  are  recreation  impacts? 

4.  How  do  visitors  feel  about  current  impact  levels  or 
about  management  attempts  to  reduce  impacts? 

5.  Which  management  approaches  are  most  likely 
to  benefit  the  visitors  and  resources  of  these  destina- 
tion areas  and  surrounding  wilderness  lands? 

We  also  asked  about  how  these  areas  have  changed 
over  time,  but  lack  the  baseline  data  to  address  this 


question.  In  the  future,  our  methods  can  be  replicated 
and  this  question  can  be  answered. 

Encounters,  Visitor  Evaluations,  and 
Management  Preferences 

These  areas  are  among  the  most  crowded  wilderness 
destinations  that  have  been  studied.  Particularly  on 
weekend  days,  visitors  have  little  opportunity  to  get 
away  from  other  people  entirely,  unless  they  leave  the 
trail  to  find  places  where  they  can  be  alone.  Daytime 
encounter  levels  clearly  exceed  the  levels  that  many 
wilderness  visitors  consider  to  be  ideal  for  a  wilder- 
ness— typically  no  more  than  about  four  other  groups 
per  day  (Cole  and  others  1995;  Stankey  1973,  1980; 
Vaske  and  others  1992).  Is  this  situation  unaccept- 
able? One  of  the  defining  statements  in  the  Wilderness 
Act  is  that  wilderness  is  land  which  "has  outstanding 
opportunities  for  solitude  or  a  primitive  and  uncon- 
fined  type  of  recreation."  Does  this  mandate  solitude 
in  wilderness? 

To  answer  this  question,  two  issues  must  be  re- 
solved. First,  what  is  an  "outstanding"  opportunity  for 
solitude?  Second,  does  every  place  in  wilderness  have 
to  provide  outstanding  opportunities  for  solitude  at  all 
times?  Perceived  crowding  and  opportunities  for  soli- 
tude vary  with  both  personal  characteristics  (fi*om 
person  to  person)  and  with  situational  variables  (from 
time  to  time  and  place  to  place)  (Manning  1986).  For 
example,  the  high  encounter  levels  at  Snow  Lake  are 
nothing  compared  to  those  in  the  Seattle  metropolitan 
area  where  most  Snow  Lake  visitors  come  from.  Even 
though  Snow  Lake  is  a  relatively  crowded  wilderness 
destination,  it  still  provides  a  relatively  high  level  of 
solitude  for  Seattle  residents. 

Nevertheless,  for  the  sake  of  argument  let  us  con- 
clude that,  because  encounter  levels  exceed  those 
preferred  by  most  wilderness  visitors  (Cole  and  others 
1995;  Stankey  1973,  1980;  Vaske  and  others  1992), 
these  places  do  not  provide  "outstanding"  opportuni- 
ties for  solitude  most  of  the  time.  If  so,  the  question  of 
acceptability  hinges  largely  on  interpretation  of  the 
Wilderness  Act.  Should  the  Wilderness  Act  be  inter- 
preted as  mandating  solitude  and,  if  so,  must  the 
solitude  criterion  be  applied  at  all  times  to  every  place 
in  wilderness? 

Opinions  on  these  questions  are  divergent.  Some 
have  argued  that  the  Wilderness  Act  does  not  man- 
date solitude  when  it  states  that  wilderness  should 
provide  ". .  .outstanding  opportunities  for  solitude  or  a 
primitive  and  unconfined  type  of  recreation"  (empha- 
sis added).  Use  of  the  word  "or"  implies  a  choice. 
Solitude  is  not  mandated  as  long  as  the  recreation 
opportunities  provided  are  of  a  primitive  and  uncon- 
fined nature  (Winn  1996). 
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At  the  other  extreme  is  the  view  that  the  Act  man- 
dates soHtude  and  that  outstanding  opportunities  for 
sohtude  must  be  provided  at  all  times  and  in  all  places. 
This  perspective  is  reflected  in  management  plans 
that  establish  stringent  wilderness-vdde  encounter 
standards  (such  as  no  more  than  six  encounters  with 
other  groups  per  day)  or  that  place  limits  on  the 
number  of  all  wilderness  users.  The  compromise  alter- 
native is  that  solitude  is  mandated  but  that  outstand- 
ing opportunities  need  not  be  provided  at  all  times  and 
in  all  places. 

All  three  of  the  wildernesses  we  studied  vary  greatly, 
both  in  time  and  space,  and  in  the  opportunities  for 
solitude  that  they  provide.  These  high-use  destination 
areas  provide  a  much  higher  level  of  solitude  for 
overnight  visitors,  who  seldom  have  to  camp  within 
sight  and  sound  of  more  than  one  or  two  other  groups, 
than  they  do  for  day  users.  Compared  to  trail  encoun- 
ter levels,  campsite  encounter  levels  are  more  in  line 
with  what  has  been  reported  about  "acceptable"  num- 
bers of  encounters,  although  they  are  still  higher  than 
the  ideal  of  no  other  campsites  within  sight  or  sound 
(Stankey  1980). 

All  of  these  destination  areas  are  within  large  wil- 
dernesses. None  of  these  areas  constitute  even  1  per- 
cent of  the  wdldemess  in  which  they  are  located.  In 
many  other  portions  of  the  Three  Sisters  and  Mount 
Jefferson  Wildernesses,  for  example,  weekend  encoun- 
ter rates  do  not  exceed  two  or  three  groups  per  day  (Hall 
and  Shelby  1993).  This  situation  is  undoubtedly  true  in 
the  Alpine  Lakes  Wilderness  as  well.  Since  most  of 
these  wildernesses  provide  outstanding  opportunities 
for  solitude,  it  could  be  argued  that  vnlderness  manag- 
ers provide  outstanding  opportunities  for  solitude. 

Input  regarding  the  appropriateness  of  these  alter- 
native interpretations  of  the  Wilderness  Act  could 
come  from  at  least  two  groups  of  people — government 
legislators  and  administrators,  and  the  public.  Unfor- 
tunately, neither  legislators  nor  wilderness  managers 
have  explicitly  debated  or  resolved  the  issues  of  whether 
the  solitude  criterion  must  be  applied  in  wilderness  or 
whether  every  acre  of  wilderness  needs  to  provide 
outstanding  opportunities  for  solitude. 

The  data  from  our  study,  however,  provide  evidence 
of  what  one  important  public  group — current  visi- 
tors— thinks  about  the  issue.  Although  most  visitors 
felt  that  conditions  were  at  least  "slightly  crowded," 
most  reported  that  this  did  not  detract  from  their 
experience.  Most  visitors  reported  that  their  visit  was 
more  enjoyable  than  most  previous  wilderness  visits, 
suggesting  again  that  the  high  encounter  levels  they 
experienced  were  not  a  serious  detractant.  Finally, 
when  asked  directly  if  they  thought  use  should  be 
reduced,  only  10  to  23  percent  felt  that  this  was 


desirable.  This  leads  us  to  conclude  that  current  visi- 
tors are  not  bothered  much  by  the  less  than  outstand- 
ing opportunities  for  solitude  these  places  offer,  £tnd 
that  they  do  not  think  management  should  reduce  use 
to  provide  more  outstanding  opportunities. 

The  opinions  and  management  preferences  of  cur- 
rent visitors  to  high-use  places  are  discounted  by 
some,  however,  who  argue  that  these  visitors  are 
novices,  with  little  attachment  to  wilderness  and  little 
interest  in  wilderness-dependent  activities.  They  ar- 
gue that  the  opinion  of  wilderness  "purists"  be  given 
more  credence  because  they  have  been  displaced  from 
such  crowded  places  (see,  for  example,  Dustin  and 
McAvoy  1982). 

We  will  not  attempt  to  address  the  question  of 
whether  wilderness  purists  are  more  valid  stakehold- 
ers in  wilderness  management  decisions  than  other 
visitors.  We  were  able  to  provide  substantial  evidence, 
however,  that  visitors  to  these  destination  areas  are  at 
least  as  experienced  and  attached  to  wdlderness  as 
visitors  studied  elsewhere.  Substantial  evidence  sug- 
gests that  these  visitors  usually  take  wilderness  trips 
that  provide  much  more  outstanding  opportunities  for 
solitude.  For  this  particular  wilderness  visit,  they 
selected  a  visit  to  a  more  crowded  place.  Most  of  these 
visitors  knew  what  to  expect  and  were  not  bothered  by 
what  they  experienced. 

Apparently  even  experienced  wilderness  visitors, 
who  are  highly  attached  to  wilderness  and  who  fre- 
quently pursue  wilderness-dependent  activities,  do 
not  consider  the  level  of  solitude  provided  to  be  a 
significant  problem.  Perhaps  this  attitude  reflects  the 
decline  in  standards  of  quality  that  concern  Dustin 
and  McAvoy  ( 1982).  Alternatively,  this  attitude  might 
reflect  visitors'  knowledge  that  these  high-use  desti- 
nation areas  are  the  exception  rather  than  the  rule 
and  that  there  are  numerous  other  wilderness  desti- 
nations that  provide  more  outstanding  opportunities 
for  solitude. 

Physical  Impacts,  Visitor  Evaluations,  and 
Management  Preferences 

Recreation  use  has  caused  substantial  impacts  in  all 
of  these  destination  areas.  The  areal  extent  and  mag- 
nitude of  these  impacts  are  generally  not  greater  than 
has  been  reported  in  many  other  wildernesses,  how- 
ever, including  many  wildernesses  that  are  much 
more  lightly  used.  This  is  particularly  true  at  Snow 
Lake,  Rampart  Lakes,  Green  Lakes,  and  the  Sun- 
shine-Obsidian area.  The  reasons  for  relatively  low 
per  capita  impact  cannot  be  isolated,  but  likely  influ- 
ential reasons  include  (1)  the  type  of  user  (mostly 
small  hiking  groups),  (2)  the  well-developed  environ- 
mental ethic  that  is  prevalent  among  experienced 
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wilderness  visitors,  and  (3)  the  positive  effect  of  rela- 
tively intensive  site  management  programs. 

The  important  question  that  must  be  answered, 
regardless  of  how  impacts  here  compare  with  those 
elsewhere,  is  whether  current  impact  levels  are  ac- 
ceptable. Two  ways  to  approach  this  are  to  ask  (1)  do 
recreation  impacts  seriously  threaten  the  ecological 
integrity  of  these  destination  areas,  and  (2)  do  visitors 
consider  impacts  to  be  a  serious  problem?  These  ques- 
tions follow  from  the  Wilderness  Act's  mandates  to 
preserve  "natural  conditions"  and  to  keep  "the  imprint 
of  man's  work  substantially  unnoticeable." 

Cole  and  Landres  (1996)  proposed  that  the  ecologi- 
cal significance  of  an  impact  in  wilderness  is  largely  a 
function  of  the  intensity  and  areal  extent  of  the  im- 
pact, as  well  as  the  rarity  or  irreplaceability  of  the 
attribute  being  impacted.  Where  hiking  and  camping 
regularly  occur,  the  resultant  disturbance  is  intense — 
vegetation  is  gone;  soils  are  compacted;  and  the  or- 
ganic components  of  soil  are  either  highly  disturbed  or 
absent.  So  at  the  scale  of  individual  sites  and  areas  up 
to  10  ha  (the  southeast  comer  of  Snow  Lake,  for  ex- 
ample), ecological  integrity  has  clearly  been  disrupted. 

These  disturbances  are  highly  localized.  At  spatial 
scales  larger  than  10  ha,  disruption  is  less  serious. 
Even  at  Rachel  Lake,  the  destination  with  the  most 
widespread  impact,  only  1.4  percent  of  the  lake  basin 
has  been  evidently  disturbed.  If  the  impacts  of  fuelwood 
collection  are  considered,  this  estimate  would  be  some- 
what higher  because  fuel  is  scavenged  beyond  camp- 
site boundaries.  However,  this  impact  should  be  re- 
duced in  the  future;  campfires  are  prohibited  in  all 
these  destination  areas  other  than  Marion  Lake. 

Finally,  there  is  no  evidence  that  recreation  use  is 
threatening  rare  or  irreplaceable  elements  (such  as 
rare  plants  or  wilderness-dependent  wildlife)  in  these 
destination  areas.  Since  recreation  impacts  in  these 
areas  only  have  one  of  the  three  characteristics  of 
highly  significant  impacts — intense  disturbance — we 
conclude  that  recreation  use  does  not  severely  threaten 
the  ecological  integrity  of  even  these  heavily  used 
places. 

Visitors  spend  most  of  their  time  on  the  localized 
sites  that  have  been  highly  disrupted.  Our  visitor 
survey  found  that  most  visitors  noticed  these  impacts 
and  that  these  impacts  bothered  most  visitors  who 
noticed  them.  Evidence  of  recreation  impact  more 
frequently  detracted  from  visitor  experiences  than 
encounters  with  other  visitors.  About  two-thirds  of 
visitors  who  noticed  trail  and  campsite  impacts  re- 
ported that  the  impacts  detracted  from  the  quality  of 
their  experience. 

Two  conclusions  can  be  drawn.  First,  even  though 
recreation  impacts  may  not  severely  disrupt  wilderness 
ecosystems  at  large  scales  (watersheds  and  landscapes), 
locally  severe  disturbances  detract  substantially  from 


the  quality  of  visitors'  experiences ,  violating  the  intent 
of  the  Wilderness  Act  to  keep  human  imprint  "sub- 
stantially unnoticeable."  Second,  physical  impacts  are 
more  of  a  concern  to  visitors  to  these  high-use  destina- 
tions than  the  number  of  other  visitors  they  encounter. 
Together  these  conclusions  suggest  that  the  emphasis 
of  management  should  be  on  efforts  to  reduce  the 
physical  impacts  of  high  visitation.  Perhaps,  if  the 
physical  effects  of  high  visitation  can  be  mitigated, 
large  numbers  of  visitors  and  resultant  high  encoun- 
ter levels  are  acceptable. 

Likely  Effects  of  Alternative  Management 
Approaches 

Numerous  categorizations  of  wilderness  recreation 
management  approaches  have  been  suggested  (Cole 
and  others  1987;  Gilbert  and  others  1972;  Hendee  and 
others  1990;  Manning  1979;  Wagar  1964).  Perhaps  the 
simplest  categorization  of  available  means  of  reducing 
the  social  and  ecological  impacts  of  recreation  use 
would  be  a  distinction  between  ( 1 )  reducing  recreation 
use;  (2)  changing  visitor  behavior,  primarily  through 
information  and  education;  and  (3)  intensively  man- 
aging sites  (controlling  recreational  traffic  and  restor- 
ing damaged  sites). 

No  research  data  can  demonstrate  unequivocally 
which  of  these  strategies  is  the  best  management 
approach.  However,  in  the  following  section  we  offer 
our  attempt  to  think  logically  about  the  likely  costs 
and  benefits  of  these  alternative  strategies  in  the  light 
of  existing  research.  We  recognize  that  other  logics 
may  also  be  a  valid  and  welcome  alternative  analyses. 

Visitor  Education  Programs — Many  impacts — 
particularly  physical  ones — result  fi'om  visitor  behav- 
iors that  are  unnecessarily  harmful.  If  visitors  can  be 
persuaded  to  practice  low-impact  behaviors,  certain 
problems  should  decline  in  severity  (Gilbert  and  oth- 
ers 1972;  Hendee  and  others  1990).  This  realization 
has  prompted  the  widespread  implementation  of  low- 
impact  visitor  education  programs  in  wilderness 
(Douchette  and  Cole  1993).  These  programs  are  in 
place  in  all  of  the  destination  areas.  Messages  are 
presented  on  permits,  on  bulletin  boards  at  trailheads, 
and  at  Snow  Lake  on  a  lakeside  bulletin  board.  Wilder- 
ness rangers  make  frequent  patrols  and  convey  low- 
impact  messages  to  visitors.  Subject  to  budgetary 
constraints,  these  programs  could  be  intensified.  What 
are  the  likely  effects  of  intensifying  such  programs? 
How  can  we  characterize  the  ratio  of  benefits  and  costs 
that  are  likely  to  accrue  from  more  intensive  visitor 
education  programs? 

Benefits  of  these  education  programs  have  already 
been  realized.  For  example,  litter  problems  in  most 
wildernesses  appear  to  be  much  less  pronounced  than 
they  were  a  few  decades  ago  (Cole  and  others  1995). 


24 


Unfortunately,  intensified  educational  programs  are 
likely  to  have  little  effect  on  the  severity  of  most 
remaining  problems.  For  example,  educational  pro- 
grams are  unlikely  to  cause  dramatic  reductions  in 
encounter  levels.  A  number  of  educational  programs 
have  been  mildly  successful  in  altering  use-distribu- 
tion patterns  (see  Roggenbuck  1992  for  a  review). 
However,  more  problems  may  be  created  than  solved 
if  visitation  is  diverted  elsewhere.  If  visitors  go  off- 
trail  to  find  more  solitude,  one  likely  result  is  in- 
creased social  trailing.  If  they  go  to  more  lightly  used 
trails  and  destinations,  they  are  likely  to  cause  in- 
creases in  social  and  physical  problems  that  are  more 
pronounced  than  the  decreases  in  problems  in  high- 
use  areas. 

We  can  think  of  two  exceptions  to  this  generally 
negative  evaluation  of  the  potential  of  education  to 
deal  with  the  problem  of  high  encounter  rates.  First,  if 
overnight  visitors  are  careful  in  their  campsite  selec- 
tion (selecting  screened  sites  away  from  other  camp- 
ers) and  onsite  behavior  (being  quiet),  campsite  en- 
counters could  be  reduced  substantially.  However,  the 
real  problem  in  these  areas  is  trail  and  daytime  en- 
counters— not  campsite  encounters.  Second,  at  the 
Sunshine-Obsidian  area,  trail  encounters  might  be 
reduced  by  encouraging  one-way  travel  around  the 
trail  loop. 

The  physical  resource  problems  most  amenable  to 
mitigation  through  low-impact  education  programs 
are  those  caused  by  unnecessary  and  discretionary 
behaviors.  Litter,  tree  damage,  and  improper  human 
waste  disposal  are  the  foremost  examples  of  unneces- 
sary impact,  while  packstock  and  campfire  impacts 
are  the  foremost  examples  of  impacts  that  would  not 
occur  if  visitors  would  simply  choose  not  to  bring 
packstock  or  build  campfires.  None  of  these  are  par- 
ticular problems  in  most  of  the  areas.  The  primary 
exceptions  are  Rachel  Lake  and  Marion  Lake,  where 
tree  damage  is  a  significant  problem.  Campfires  are 
prohibited  in  all  areas  except  Marion  Lake,  and  toilets 
have  been  provided  in  three  of  these  areas  (table  1). 

The  primary  physical  impact  problem  in  these  des- 
tination areas  is  the  large  areal  extent  of  trampling 
disturbance  on  trails  and  campsites.  This  disturbance, 
which  removes  vegetation  and  organic  matter  and 
compacts  and  erodes  soils,  is  virtually  inevitable  wher- 
ever regular  visitation  occurs.  Education  can  do  little 
to  mitigate  this  problem.  Visitors  should  be  encour- 
aged to  concentrate  their  use  on  certain  campsites  and 
trails.  However,  this  recommendation  is  likely  to  have 
little  effect  unless  an  intensive  program  of  site  man- 
agement (site  and  trail  designations  and  closures)  is 
also  in  place. 

Although  the  intensification  of  education  programs 
alone  is  unlikely  to  produce  many  benefits,  it  is 
unlikely  to  have  many  nonadministrative  costs. 


Assuming  recommendations  are  appropriate,  social 
and  resource  impacts  are  not  likely  to  be  exacerbated, 
either  in  these  high-use  destination  areas  or  in  sur- 
rounding places  in  the  wilderness.  Visitors  generally 
do  not  find  educational  programs  obtrusive  (Cole  and 
others  1987),  and  the  administrative  costs  of  education 
are  not  particularly  high  (Douchette  and  Cole  1993). 

Cole  (1995)  has  suggested  that  the  need  to  adopt 
direct  management  approaches  (such  as  use  reduction 
or  site  management)  increases  as  the  specificity  and 
intensity  of  problems  increase.  He  suggests  that  edu- 
cation, in  contrast,  should  not  be  expected  to  solve 
specific  problems  in  a  short  period  of  time.  Education 
should  be  preventive  medicine  rather  than  a  cure. 
Preventive  medicine  is  always  beneficial,  but  when  a 
specific  ailment  is  identified,  the  cure  must  be  some- 
thing more  than  the  preventive  medicine.  Visitor  edu- 
cation is  always  beneficial  if  done  properly,  but  when 
problems  are  well-defined  and  severe,  as  they  are  in 
these  high-use  destinations,  something  more  than 
education  is  needed. 

We  conclude  that  any  substantial  improvement  of 
conditions  in  these  high-use  destination  areas  must 
come  from  a  direct  management  approach,  such  as  use 
reduction  or  intensive  site  management.  Visitor  edu- 
cation programs  are  an  important  management  tool, 
but  should  be  thought  of  as  general  stewardship 
programs  rather  than  management  solutions  or  as 
supplements  to  a  direct  management  strategy. 

Reductions  in  Amount  of  Use — One  of  the  most 
obvious  approaches  to  dealing  with  the  problems  of 
high  encounter  levels  and  severe  physical  impacts  is  to 
reduce  the  number  of  visitors.  Use  limits  are  currently 
being  considered  for  all  of  these  areas.  In  1995,  they 
were  implemented  in  the  Sunshine-Obsidian  area. 

What  are  the  likely  effects  of  reducing  use  both  to 
these  specific  destination  areas  and  to  neighboring 
portions  of  wilderness?  How  can  we  characterize  the 
ratio  of  benefits  and  costs  that  will  likely  result  from 
use  reductions? 

The  benefits  of  use  reductions  could  consist  of  im- 
provements in  social  conditions  (for  example,  reduced 
encounter  levels)  and  reductions  in  physical  impacts. 
Use  reductions  would  clearly  have  some  positive  ef- 
fects on  social  conditions  within  these  destination 
areas.  Encounter  levels  would  decline,  although  prob- 
ably not  in  direct  proportion  to  the  level  of  use 
reduction.  There  is  some  evidence  that  people  exhibit 
"coping  behavior"  when  faced  with  crowded  situa- 
tions (Hammitt  and  Patterson  1991).  For  example, 
they  may  subtly  change  the  tempo  of  their  travel  and 
the  places  they  visit  in  an  attempt  to  reduce  encoun- 
ter levels.  We  hypothesize  that  "coping  behavior"  will 
decline  as  use  levels  decline  and,  therefore,  that 
encounter  levels  would  not  decline  as  much  as  the 
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reductions  in  use  that  were  implemented.  In  particu- 
lar, encounters  at  day-use  destinations  and  at  camp- 
sites are  less  likely  to  decline  dramatically  than  trail 
encounters. 

Unfortunately,  we  cannot  test  this  hypothesis  with 
our  data.  If  we  assume  a  proportional  decline  in  trail 
encounters,  a  50  percent  reduction  in  use  would  trans- 
late into  a  50  percent  reduction  in  trail  encounter 
rates.  At  Snow  Lake,  a  50  percent  reduction  in  use 
would  mean  that  weekend  day  visitors  would  meet 
other  groups  every  6.5  minutes  of  their  trip  rather 
than  every  3.2  minutes.  If  reductions  in  encounters 
were  not  proportional  to  use  reductions,  even  less 
improvement  in  conditions  would  occur.  In  the  least 
crowded  situation  we  studied,  a  50  percent  reduction 
in  use  at  the  Sunshine-Obsidian  Falls  area  or  at 
Marion  Lake  would  mean  that  weekday  day  visitors 
would  encounter  other  visitors  every  100  minutes 
instead  of  every  50  minutes. 

Are  these  improvements  in  social  conditions  signifi- 
cant? Do  they  compensate  for  the  costs  of  denying 
access  to  people  who  want  to  visit  these  places?  The 
costs  of  access  denial  depend  on  how  many  people  are 
denied  access  and  what  they  do  when  access  is  denied. 
Costs  increase  as  more  people  are  denied  access.  If 
they  choose  to  visit  other  wilderness  destinations, 
they  may  increase  encounter  levels  and  physical  im- 
pact levels  there  as  well.  If  they  stay  home,  the  costs 
are  not  borne  by  wilderness  but  by  the  visitors  who  are 
unable  to  exercise  their  recreational  choices. 

We  do  not  attempt  to  objectively  quantify  the  ben- 
efit-to-cost ratio  of  reducing  use.  We  believe,  however, 
that  the  benefits  of  even  a  50  percent  reduction  in  use 
at  Snow  Lake  (3  additional  minutes  between  encoun- 
ters) is  insignificant  in  comparison  to  the  cost  of 
denying  access  to  thousands  of  visitors  each  year.  In 
contrast,  use  reductions  at  Sunshine-Obsidian  and 
Marion  Lake  would  have  more  substantial  benefits 
(greater  increases  in  time  between  encounters)  and 
fewer  costs  (fewer  people  denied  access). 

The  counterintuitive  conclusion  to  this  line  of  rea- 
soning is  that  the  social  benefits  of  use  reductions  are 
least  likely  to  exceed  social  costs  in  the  most  heavily 
used  places.  In  extremely  heavily  used  places,  such  as 
Snow  Lake,  the  costs  of  denied  access  overwhelm  the 
small  increase  in  opportunities  for  solitude  that  re- 
sults fi'om  use  reductions.  The  only  way  to  overcome 
this  is  to  reduce  use  so  drastically  that  meaningful 
increases  in  solitude  occur.  For  example,  if  80  percent 
of  current  weekend  day  visitors  to  Snow  Lake  were 
denied  access,  those  visitors  would  only  encounter 
about  12  other  groups  during  the  day,  which  is  the 
Forest  Service,  Pacific  Northwest  Region  standard  for 
maximum  levels  of  encounters  per  day  in  a  transition 
zone.  This  would  be  a  worthwhile  improvement  in 


conditions,  but  the  costs  associated  with  such  a  drastic 
denial  of  access  and  displacement  of  these  visitors  to 
other  wilderness  and  nonwilderness  lands  would  be 
substantial. 

Social  conditions  are  only  one  of  the  considerations, 
however.  Perhaps  use  reductions  have  more  benefits 
and  fewer  costs  in  terms  of  reducing  physical  impacts. 
Extensive  research  shows  that  the  relationship  be- 
tween amount  of  use  and  amount  of  impact  is  curvi- 
linear (Cole  1987,  Marion  and  Cole  1996).  There  are 
two  critical  implications  of  this  functional  relation- 
ship. First,  unless  use  levels  at  high-use  destinations 
are  reduced  to  very  low  levels,  impact  levels  are  un- 
likely to  decline  dramatically.  Second,  if  use  is  di- 
verted from  high-use  places  to  lightly  used  places, 
those  lightly  used  places  are  likely  to  deteriorate 
dramatically  and  rapidly. 

This  suggests  that  when  the  concern  is  physical 
impact,  the  benefit-to-cost  ratio  of  use  reduction  is 
even  less  favorable  than  when  the  concern  is  social 
condition.  Benefits  are  likely  to  be  minimal.  The  likely 
costs  of  shifting  use  to  less  heavily  used  places,  in 
terms  of  impact  proliferation,  are  likely  to  be  particu- 
larly pronounced.  This  shift  of  use  and  impact  has 
already  occurred  in  some  places  in  the  Alpine  Lakes 
Wilderness.  When  use  was  limited  in  the  Enchant- 
ment Lakes  Basin  in  response  to  serious  problems 
there,  those  problems  became  more  pronounced  in  adja- 
cent lake  basins.  This  constant  expansion  of  impact, 
when  actions  are  taken  in  individual  problem  areas,  has 
been  dubbed  the  toothpaste  effect  (Cole  1993).  Like  the 
tube  of  toothpaste,  every  time  management  squeezes  one 
place,  problems  ooze  out  someplace  else. 

A  final  consideration  is  visitor  support  for  use  reduc- 
tions. Only  10  to  23  percent  of  visitors  support  a 
reduction  in  current  use  levels  (table  23).  This  is  the 
lowest  level  of  support  for  any  management  action  we 
asked  about  other  than  a  prohibition  on  camping. 
There  is  more  support  for  limiting  use  to  current 
levels — without  reducing  use — even  though  this  ac- 
tion is  not  supported  by  a  majority.  Limiting  use  to 
current  levels  would,  at  best,  freeze  conditions  in  their 
current  state.  No  improvement  in  conditions  could  be 
expected. 

We  conclude  that  reducing  use  levels  at  these  destina- 
tion areas  would  likely  have  more  negative  than  posi- 
tive consequences.  Neither  encounter  levels  nor  physi- 
cal impacts  would  be  reduced  to  any  meaningful  extent; 
many  people  would  be  denied  access,  and  adjacent 
areas  of  the  wilderness  would  likely  experience  in- 
creased encounter  levels  and  levels  of  physical  impact. 

Surprisingly,  it  appears  that  the  benefit-to-cost  ra- 
tio of  use  reductions  is  likely  to  be  more  positive 
outside  of  high-use  destination  areas.  In  less  heavily 
used  places,  use  reductions  are  more  likely  to  cause 
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meaningful  declines  in  encounter  levels  and  physical 
impacts,  fewer  people  are  denied  access,  and  fewer 
people  are  displaced  to  adjacent  areas  that  are  vulner- 
able to  increased  impact. 

If  management  decides  to  reduce  use  in  high-use 
destination  areas,  problems  with  use-displacement 
effects  could  be  reduced  by  simultaneously  establish- 
ing use  limits  throughout  the  rest  of  these  wilder- 
nesses. This  precludes  the  possibility  of  merely  shift- 
ing problems  from  one  wilderness  destination  to 
another.  Use  limits  in  more  lightly  used  places  would 
protect  them  from  increases  in  use  that,  if  they  oc- 
curred, would  significantly  degrade  both  opportuni- 
ties for  solitude  and  natural  conditions.  An  added 
benefit  of  this  approach  would  be  that  use  limits  were 
being  enacted  where  they  are  most  helpful — in  the 
more  lightly  used  portions  of  wilderness.  This  ap- 
proach will  either  (1)  shift  use  and  problems  to  other 
wildernesses  and  nonwilderness  lands  (where  in- 
creased impact  may  also  be  undesirable)  or  (2)  greatly 
increase  access  denial  problems  and  reduce  the  indi- 
vidual and  societal  benefits  that  accrue  ft"om  wilder- 
ness recreation  use. 

Despite  this  generally  negative  conclusion  about  the 
costs  and  benefits  of  reducing  use  at  these  high-use 
destination  areas,  we  recognize  that  use  of  these  areas 
may  need  to  be  limited  at  some  point.  We  suggest  that 
high  encounter  rates  among  day  users  seem  to  be  a 
poor  criterion  for  setting  use  limits.  Other  situations 
that  might  provide  a  better  reason  for  setting  limits 
include:  (1)  impact  proliferation  because  previously 
impacted  sites  are  not  abundant  enough  to  handle  all 
the  people  or  (2)  increasing  conflict  between  groups 
due  to  excessive  crowding.  There  is  no  evidence  that 
either  of  these  situations  currently  exist  in  any  of 
these  areas. 

Intensive  Site  Management — Site  management 
programs  of  varying  degrees  of  intensiveness  have 
been  employed  in  all  these  destination  areas  in  an 
attempt  to  reduce  physical  impacts.  Another  manage- 
ment action  that  might  be  taken  is  to  intensify  these 
programs.  The  ultimate  goal  of  such  programs  is  to 
minimize  the  areal  extent  of  physical  impacts  by 
channeling  traffic  and  rehabilitating  some  portion  of 
the  existing  physical  impacts.  Certain  trails,  day-use 
areas,  and  campsites  are  designated  for  use;  others  are 
closed  off  and  restored.  Visitors  are  asked  to  use  open 
trails  and  campsites  and  to  stay  off  closed  campsites 
and  trails.  These  actions  are  tailored  to  the  unique 
problems  of  each  specific  destination  and  should  not 
involve  wilderness-wide  actions. 

What  are  the  likely  effects  of  intensifying  such 
programs?  How  can  we  characterize  the  ratio  of  ben- 
efits and  costs  that  are  likely  to  accrue  from  more 


intensive  site  management  programs?  Effects  of  in- 
tensive site  management  on  trail  encounter  levels  are 
not  likely  to  be  substantial.  Encounters  on  system 
trails  (where  most  occur)  should  not  be  affected.  En- 
counter levels  at  the  destination  areas  during  the  day 
might  be  increased  if  traffic  is  concentrated  on  fewer 
trails  and  use  areas.  However,  this  effect  can  be 
countered  by  carefully  selecting  the  trails  and  use 
areas  that  are  kept  open.  Open  trails  and  use  areas 
should  be  widely  dispersed  and  screened  from  each 
other.  Campsite  encounter  levels  could  actually  de- 
cline, even  if  use  is  more  highly  concentrated,  if  the 
sites  that  remain  open  are  out  of  sight  and  sound  of 
each  other. 

More  intensive  site  management  should  have  a 
positive  effect  on  the  magnitude  of  physical  impacts. 
In  all  of  these  destination  areas,  the  existing  number 
of  campsites  and  social  trails  is  many  times  greater 
than  what  is  needed  to  meet  visitor  needs.  Conse- 
quently, it  should  be  possible  to  reduce  physical  im- 
pacts several  fold  by  closing  campsites  and  trails  that 
are  unnecessary.  The  site  restoration  efforts  that  have 
already  been  implemented  have  started  this  process. 
For  example,  once  currently  closed  disturbed  sites  at 
Snow  Lake,  Sunshine-Obsidian,  and  Green  Lakes 
have  been  restored,  total  disturbed  area  (not  including 
system  trails)  will  be  less  than  0.4  percent  of  total  area. 
The  effectiveness  of  intensive  site  management  in 
reducing  campsite  impact  has  been  demonstrated  in 
the  heavily  used  Boundary  Waters  Canoe  Area  Wil- 
derness (Marion  and  Sober  1987). 

Intensive  site  management  is  unlikely  to  cause  use 
displacement  or  access  denial.  One  consideration,  how- 
ever, is  whether  intensive  management  is  intrusive  to 
the  point  that  it  detracts  from  visitor  experiences.  The 
results  of  our  visitor  survey  suggest  that  this  is  not 
likely  to  be  a  significant  problem.  Most  visitors  noticed 
the  intensive  actions  that  were  being  taken.  Although 
the  number  of  actions  taken  frequently  exceeded  what 
they  had  expected,  none  of  these  actions  detracted 
from  the  enjoyment  of  more  than  about  one-third  of 
the  visitors. 

A  majority  of  visitors  supported  such  actions  as 
allowing  camping  only  at  designated  sites,  closing 
overused  sites,  and  directing  traffic  with  string  and 
stakes .  Almost  everyone  supported  the  revegetation  of 
impacted  sites.  Visitors  appear  to  respond  positively 
to  obvious  attempts  by  management  to  exercise  their 
stewardship  responsibility  in  mitigating  resource  im- 
pacts. This  suggests  that,  while  it  is  always  best  to  use 
native  materials  and  designs  that  blend  with  the 
landscape,  managers  need  not  be  overly  concerned 
about  the  temporary  use  of  signs  and  string  to  control 
traffic  and  educate  visitors. 
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The  primary  drawback  to  more  intensive  site  man- 
agement appears  to  be  the  financial  costs  of  such  a 
program.  To  be  successful,  substantial  resources  are 
needed  year  after  year.  In  addition,  site  restoration  is 
difficult  in  harsh  high-elevation  environments,  and 
insufficient  research  has  been  conducted  pertaining  to 
how  to  restore  such  sites  cost  effectively. 

There  is  considerable  potential  to  reduce  these  ad- 
ministrative costs  substantially  through  the  use  of 
volunteers.  These  destination  areas  are  all  close  enough 
to  metropolitan  areas  that  they  could  be  "adopted" 
by  volunteer  wilderness  stewardship  groups.  These 
groups  could  work  to  keep  visitors  informed,  to  help 
direct  visitors  along  designated  traffic  routes,  and  to 
work  on  restoration  projects.  However,  even  well- 
developed  volunteer  programs  are  costly  to  organize, 
direct,  and  maintain. 

Combinations  of  Management  Approaches — 

As  mentioned  earlier,  visitor  education  is  a  critical 
complement  to  any  direct  management  approach. 
Large  investments  in  restoration  can  be  wasted  if 
visitors  will  not  stay  off  sites  that  are  closed  and 
being  restored. 

It  is  worth  exploring  the  potential  benefits  and  costs 
of  simultaneously  reducing  use  and  intensifying  site 
management  efforts.  Most  benefits  of  combining  these 
efforts  would  occur  within  the  destination  areas  them- 
selves. Encoimter  levels  and  physical  impacts  should 
decline.  Fewer  use  areas  and  social  trails  would  be 
needed  because  there  would  be  fewer  visitors  to  each 
area.  Consequently,  a  larger  proportion  of  the  current 
disturbed  area  could  be  closed  and  rehabilitated. 

The  costs  of  this  approach  are  greatly  increased 
administrative  costs,  access  denial,  and  use-displace- 
ment effects.  Most  benefits  are  associated  with  imple- 
mentation of  the  site  management  program,  and  most 
costs  are  associated  with  the  use  reduction  program. 
Therefore,  if  a  decision  is  made  to  reduce  use,  there  is 
much  to  be  gained  and  little  to  be  lost  by  implementing 
a  site  management  program.  If  a  decision  is  made  to 
intensify  site  management  programs,  however,  the 
desirability  of  simultaneously  reducing  use  is  more 
debatable. 

Another  variation  of  this  approach  would  be  to 
supplement  a  site  management  program  with  a  limit 
on  overnight  use,  without  placing  a  limit  on  day  use. 
This  would  have  several  benefits .  It  would  maintain  or 
improve  levels  of  campsite  solitude,  which  currently 
are  not  far  from  preferred  conditions,  and  enable 
managers  to  reduce  the  number  and  areal  extent  of 
campsites — the  primary  contributor  to  total  impact  in 
most  of  these  areas.  The  costs  would  include  the 
financial  costs  of  the  overnight  permit  system  and  the 
site  management  program,  as  well  as  any  access 


denial  or  use-displacement  costs  that  occur.  The  mag- 
nitude of  access  denial  and  use-displacement  costs 
would  depend  on  the  limits  that  were  imposed  and  the 
demand  for  overnight  use.  In  the  short  term,  costs 
would  be  minimal  if  use  levels  were  frozen  at  current 
levels.  Over  the  long  term,  costs  would  increase,  as- 
suming demand  for  overnight  use  increases.  Use- 
displacement  costs  in  other  parts  of  the  wilderness 
could  be  contained,  however,  by  simultaneously  adopt- 
ing overnight  use  limits  in  the  entire  wilderness. 

Suggestions 

One  of  the  important  questions  we  could  not  answer 
concerns  how  these  areas  have  changed  over  the  past 
few  decades.  Lack  of  baseline  data  made  this  impos- 
sible. With  the  benefit  of  the  data  we  have  collected,  it 
should  be  possible,  however,  to  assess  future  changes. 
We  recommend  that  more  wilderness  managers  col- 
lect similar  baseline  data  in  their  high-use  destination 
areas.  This  would  provide  an  improved  perspective  on 
current  conditions  and  management  options  and  make 
it  possible  to  evaluate  future  trends. 

The  techniques  we  used  can  readily  be  used  else- 
where for  this  purpose.  The  most  time-consuming 
procedure  was  the  use  of  trained  observers  to  estimate 
encounter  rates.  Although  we  feel  this  is  the  most 
accurate  means  of  deriving  encounter  data,  the  combi- 
nation of  visitor  self-reports  and  wilderness  ranger 
records  is  probably  sufficient  for  most  purposes.  In 
each  of  the  destination  areas  we  studied,  visitor  sur- 
veys (including  self-reports  of  encounter  levels)  and 
impact  assessments  required  about  25  person  days  of 
work — 15  person  days  of  visitor  sampling  and  10 
person  days  of  impact  assessment.  The  time  required 
to  assess  impacts  in  other  destination  areas  may  be 
somewhat  higher  or  lower  than  this  estimate,  depend- 
ing on  the  size  of  the  area  and  the  extent  and  severity 
of  impacts. 

Conclusions  

The  conditions  of  these  heavily  used  wilderness 
destination  areas  are  strongly  influenced  by  the  high 
level  of  visitation  they  receive.  Encounter  rates  are 
extremely  high  and  physical  impacts  are  substantial. 
Most  visitors  report  that  they  were  not  bothered  at  all 
by  the  high  encounter  levels  they  experienced  and  very 
few  were  bothered  "a  lot."  In  contrast,  most  visitors  who 
noticed  physical  impacts  were  bothered  by  them.  How- 
ever, a  sizeable  minority  of  visitors  did  not  notice  even 
the  high  level  of  physical  impact  present.  Most  visitors 
were  not  supportive  of  management  actions  to  reduce 
use,  while  most  were  supportive  of  intensive  site 
management  actions.  .  . 
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Our  analysis  of  the  benefits  and  costs  of  alternative 
management  strategies  suggests  that  intensifying  site 
management  programs  would  be  the  most  effective 
way  to  approximate  wilderness  management  objec- 
tives in  these  high-use  destination  areas.  Site  man- 
agement programs  are  likely  to  have  substantial  ben- 
efits to  physical  conditions  and,  therefore,  to  the  quality 
of  visitor  experiences.  The  primary  costs  are  adminis- 
trative in  nature. 

Our  analysis  suggests  that  use  reductions,  by  them- 
selves, are  likely  to  have  few  benefits  and  substantial 
costs.  If  use  reductions  are  to  be  implemented,  they  are 
likely  to  be  most  beneficial  in  more  lightly  used  desti- 
nation areas.  Consequently,  if  use  reductions  are  imple- 
mented in  these  high-use  destination  areas,  it  would 
be  best  to  simultaneously  establish  use  limits  through- 
out the  wilderness.  This  should  reduce  the  likelihood 
that  this  action  will  lead  to  the  degradation  of  condi- 
tions in  places  that  currently  are  lightly  used  and 
lightly  impacted.  To  realize  the  potential  benefits  of  a 
use-reduction  program,  it  should  be  supplemented  by 
an  intensive  site  management  program.  Managers 
should,  however,  be  concerned  about  displacement  to 
other  wildernesses  and  to  even  nonwilderness  lands, 
without  use  limits.  In  some  places,  a  region-wide 
permit  strategy  might  be  needed. 

Lack  of  baseline  data  adds  to  the  challenge  of  man- 
aging high-use  destination  areas.  More  widespread 
information,  similar  to  what  we  collected,  is  needed. 
The  methods  we  used  should  help  managers  collect 
similar  data. 

Finally,  inconsistent  interpretations  of  the  Wilder- 
ness Act  contribute  ftirther  to  the  challenge  of  manag- 
ing these  places.  It  appears  to  be  accepted  that  the  Act 
mandates  the  protection  of  natural  conditions  in  wil- 
derness. This  consistent  belief  is  reflected  in  the  high 
level  of  support  for  management  of  physical  impacts. 
The  place  and  importance  of  solitude  in  wilderness 
management  is  more  controversial  as  reflected  in  the 
range  of  opinions  about  the  desirability  of  limiting  or 
reducing  use. 

We  feel  it  would  be  valuable  if  there  were  more 
debate  about  two  related  questions: 

1.  Are  outstanding  opportunities  for  solitude  man- 
dated by  the  Wilderness  Act,  or  is  provision  of  oppor- 
tunities for  a  primitive  and  unconfined  type  of  recre- 
ation adequate? 

2 .  If  outstanding  opportunities  for  solitude  are  man- 
dated, are  they  required  in  all  wilderness  locations  at 
all  times? 

Answers  to  these  questions,  which  ultimately  must  be 
decided  by  society  at  large,  would  contribute  to  more 
consistent  and  rational  management  of  high-use  des- 
tination areas. 
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Six  high-use  destination  areas  were  studied  in  the  Alpine  Lakes,  Mount  Jefferson,  and 
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